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Lounching view of the Seawolf, America’s second nucieor 
wered submarine, for which Combustion built the reactc 


ssel and other me ent f the nuclear power system 


Combustion Engineering, Builder of Nuclear Components for 
Seawolf, becomes Third Major AEC Contractor to enter 
Naval Reactor Development Program 


On August 11, the Aton Energy Commission an work in the field of atomic power over the past eight 
nounced the award of a contract to Combustion Engi years, including the manufacture of the reactor vessel 
neering for the design, manufacture, assembly and test presently in process, for the AEC-Duquesne Light plant 
of a submarine nuclear power reactor and its related the country’s first commercial-size nuclear power 
equipment. Only two companies had previously been station 


awarded such contracts—the Westinghouse Electri: In executing its AEC submarine contract, Combustion 


Corporation and General Electric Company will utilize new manufacturing facilities now being 

Combustion brings to this important assignment the erected at its Chattanooga plant, plus additional facili 

experience ilready gained in building the reactor vessel ties to be established in a new Nuclear Engineering and 

and other related components for both the Seawolf and Development Center scheduled for completion in 1956 

its prototype in the sphere at West Milton, N. Y., which Thus Combustion Engineering will become the first 

recently became the first nuclear source of commercially company in the country to provide its own facilities for 
for 


distributed electricity for public use. This experience is the construction of a naval nuclear react 
further augmented by design, research and development 
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Integrated Steam Station Protection 
Nantes Cheviré Station by G. F. Briner 
\tomization of Liquid Fuels by High Pressure Natural Gas by George Grosvenor 


Backing Ring Elimination Permits Ultrasonic Testing and Avoids Cracking of Piping 
by W. A. Pollock 
Test of Accuracy of Sampling Mixed Coals with Small Increments 
by R. L. Coryell and F. J. Schwerd 
The Formation of Bonded Deposits in Pulverized-Fuel-Fired Furnaces 
by P. H. Crumley,A. W. Fletcher and D. S. Wilson 


Atomic Industrial Forum Annual Meeting 


Chiterials nD epetbeniints 
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The Atom and the Trade Fair 4| Book Reviews 
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This cowboy thought he could ride anything—until he was thrown 
by a Brahman bull, a critter no more discomforting than many a critical 
piping job. For such, our prefabricating facilities and installing experience 
both assure you that Mitchell will master your toughest problem from 


Start to finish, saving you time and money. Send us your specifications. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


PATENTET 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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CONDENSER VACUUM INCREASED 
1.7 INCHES IN 13 HOURS 


DOWELL chemical cleaning boosted heat transfer efficiency 25 per cent 


4. of an inch thick had seriously cut wosted from 25.90 inches to 27.60 inche The operator 
1 surface condenser in this company’s reported that the increased operating efhiciency of the 
the operator decided it was necessary condenser paid for the chemical cleaning within 10 day 


sits fast » cs ( lov i] . 
I . he called Dowe Dowell holds dismantling of equipment to a minimum on 


ok especially prepared solvents to the every job. The liquid solvents used can go wherever steam 

ted tanks. They applied the chemical or water will flow, reaching places inaccessible to other 
ctlons using Dowell-designed cleaning method Dowell experience eaper y de 

cludes ill necessary pumps ind con signed equipment ind iob-tailored olvent iret lesigned 

Both the steam and water sides of the to restore maximum efficiency to your equipment—fast! 


eaned in just 13 hours 
ed i - For full information and estimates on cleaning your pro 


lowell Service the condenser’s heat duction facilities. call the nearest Dowell office. Or write 
was increased ) mcuum was Dowell Incorporated, Dept J25 fulsa 1. Oklahoma 


chemical cleaning service for industry <l 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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field 
engineers 
assure you 
of 
maximum 
return 

on your 
preheater 
investment ae 
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Advantages of the 


Liunastrom Air Preheoter 


© Size for size, recovers more heat thon any other type 
© Reduces fuel consumption. Permits use of lower-grade fu 
and reliability 
ee ee 


Easier ter to clean end maintein 


$$ supporting stee! and is quickly erected 
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Any way you !/ook at it... 


you get more value when you 


buy the New $°E°CQO. Coal Valve 


Any way you look at it the new S-E-Co. Coal Valve gives you more 
value .. . more life expectancy . . . more dependability . . . more 
ease of operation. 

More life because of its heavy construction. The body is made of %%" 
thick steel with 44” thick flanges. More life because stainless steel is 
used to combat corrosion — as gate liner, for pinions, gate rollers 
and grease seal retainers. 

More dependability of operation due to the unique ladder racks and 
multiple faced pinions, both of which are self-cleaning so that tooth 
engagement is sure. More dependability since two racks are used, one 
on each side of gate, located far above normal coal flow, to assure 
straight line gate movement without jamming or binding. 

More ease of operation due to large gate supporung rollers equipped 
with ball bearings and grease seals for pressure lubrication from out- 
side the valve body. 

The besc costs little more than the average. A S-E-Co. representative 
would be happy to talk it over with you. 


STOCK Equipment Company 
745-C HANNA BLDG., CLEVELAND 15, OHIO 
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It’s in the Bag! 


Fresh, Clean Ink for a Year 
of Trouble-free Recording 


¥% You won't have any messy, time-consuming re-inking of pens on 
the new Bailey Recorders. The entire system Is white-glove clean — 
hermetically sealed, non-evaporating, .on-corrosive. Gone is any 
chance of sludge or oxide formation. Gone are clogged pens, inter- 
rupted records, unsightly splashes. 

The transparent plastic ink sacs are changed once a year —that’s all. 
Capillary tubing carries fresh, clean ink to the pens continuously 
without any day-to-day attention. 

This exclusive new inking system* is only one of the many time- 
saving, money-saving distinctive features of the new Bailey Recorder. 


Ask for Product Specification 12-5. 


"Now available for the New Bailew Recorder only 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 
© Up to four pneumatic or electronic receivers 
—er twe receivers and two integrators 7 
Any four variables on one chart—easily Controls for 
reed and interpreted MPERA 
AdStcthwmste@en 1025 !tVANHOE ROAD 
Faster ordering —trom stock 
Minimum inventory of parts 
Minimum instrument investment for process 
cycle expansion or alteration 
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This new soot 
blower packing outlasts every 
type I've tried / 


Jhats J-M CUMPAC 236- 
it’s specially designed to withstand 
high temperatures and pressures 


saves time and trouble 


...- reduces expensive 


soot blower repacking 


You MAY HAVE ALREADY discovered 
that traditional soot blower pack- 
ings cannot withstand the higher tem- 
peratures and pressures employed in 
boiler operation today. Now, Johns- 
Manville brings you a new packing 
specially developed for this service. 
Cumpac 236 won't harden or vul- 
canize and greatly outlasts all other 
packings of the conventional types. 


In plants where it has already been 
introduced, users report excellent re- 
sults. Soot blower repacking has been 
reduced to a substantial degree. 

How it is constructed: Cumpac 236 
resists high temperatures and pres- 
sures because it is specially made of 
high purity asbestos yarn braided over 
a plastic core of special heat-resistant 
composition and lubricated with mica. 


Now available 

at your local 

Johns-Manville 
Packing Distributor 


This material is formed into a com- 
bination of lip type and solid packing 
which provides low friction contact 
with the soot blower tube and seals 
the entire stuffing box. 

Your J-M Packing Distributor carries 
No. 236 Cumpac sets for all popular 
soot blowers. He also stocks other 


Johns-Manville Packings and Gas- 


kets. Ask him for the Cumpac 236 
folder, PK-100A, or write Johns- 
Manville, Box 60, N. Y. 16, N. Y. In 
Canada, Port Credit, Ontario. 


YY| Johns-Manville PACKINGS & GASKETS 
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(EF POSTWAR 


Station 


1945-47 


PORT WASHINGTON 
EDGAR 
PORT WASHINGTON 


1948 


DUNKIRK 

TITUS 

0. H. HUTCHINGS 
RUSSELL 

PORT WASHINGTON 
LEE 

EDGAR 


1949 


GOUDEY 
SEWAREN 
MERAMEC 
DANSKAMMER 
BECKIJORD 


1950 


HUTSONVILLE 
RIVERBEND 
ALBANY 
GOLDSBORO 
GLENWOOD 
CHESTERFIELD 
HENNEPIN 
LUMBERTON 
CUTLER 

0. H. HUTCHINGS 
BUCK 

RUSSELL 

OAK CREEK 
HAWTHORN 
TITUS 
URQUHART 
ETIWANDA 
FAR ROCKAWAY 
DANSKAMMER 
EASTLAKE 
KEARNY 
CONTRA COSTA 
CROMBY 
BECKIORO 
OAK CREEK 
MONTVILLE 
EDGE MOOR 
NELSON 

WOOD RIVER 
GREENIOGE 
URQUHART 
PIACENZA 
TAVAZZANO 


1951 


JOPPA 
PORTSMOUTH 
HUTSONVILLE 
MERAMEC 
KINGSTON 
TOMKINS COVE 
RIVERBEND 
BARRY 
EASTLAKE 
EDGAR 
ALBRIGHT 
WEADOCK 
NORTH OMAHA 
ALBANY 
LAWRENCE 
POTOMAC RIVER 
URQUHART 
GLENWOOD 


Company 


Wisconsin Electric Power Co 
Boston Edison Co 
Wisconsin Electric Power Co 


Niagara Mohawk Power Co 
Metropolitan Edison Co 
Dayton Power & Light Co 
Rochester Gas & Electric Co 
Wisconsin Electric Power Co 
Duke Power Co 

Boston Edison Co 


N. Y. State Electric & Gas Corp 
Public Service Elec. & Gas Co 
Union Electric Co. of Missouri 
Central Hudson Gas & Elec. Corp 
Cincinnati Gas & Electric Co 


Central illinois Public Service 
Duke Power Co 

Niagara Mohawk Power Corp 
Carolina Power & Light Co 
Long Isiand Lighting Co 
Virginia Electric & Power Co 
iNinois Power Co 

Carolina Power & Light Co 
Florida Power & Light Co 
Dayton Power & Light Co 

Duke Power Co 

Rochester Gas & Electric Co 
Wisconsin Electric Power Co 
Kansas City Power & Light Co 
Metropolitan Edison Co 

So. Carolina Generating Co 
Southern California Edison Co 
Long Island Lighting Co 
Central Hudson Gas & Elec. Co 
Cleveland Elec. tiluminating Co 
Public Service Elec. & Gas Co 
Pacific Gas & Electric Co 
Philadeiphia Electric Co 
Cincinnati Gas & Electric Co 
Wisconsin Electric Power Co 
Connecticut Light & Power Co 
Delaware Power & Light Co 
Gulf States Utilities Co 
IIfinois Power Co 

N. Y. State Electric & Gas Corp 
So. Carolina Generating Co 
Societa Edison 

Societa Termo Electtrica Italiana 


Electric Energy, Inc 

Virginia Electric & Power Co 
Central IHMinois Public Service 
Union Electric Co. of Missouri 
Tennessee Valley Authority 
Rockland Light & Power Co 
Duke Power Co 

Alabama Power Co 

Cleveland Elec. Illuminating Co 
Boston Edison Co 
Monongahela Power Co 
Consumers Power Co 

Omaha Public Power District 
Niagara Mohawk Power Co 
Kansas Power & Light Co 
Potomac Electric Power Co 
So. Carolina Generating Co 
Long isiand Lighting Co 


eee ee eee ee ed ed 
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624,000 
100,600 
75,000 
125,000 
600 000 
62.500 
270,000 
250,000 
260,000 
80.000 
125.000 
135,000 
75,000 
100.000 
50.000 
100,000 
100,000 
100.000 





Station 
1951 (cont’d.) 


SANDOW 
COLLIN COUNTY 


1952 


PORTSMOUTH 
KINGSTON 
MANRESA ISLAND 
JOHN SEVIER 
VERMILION 
GORGAS 
VERMILION 
POTOMAC RIVER 
MORRO BAY 
MILLIKEN 
HAWTHORN 
CUTLER 

JOPPA 

ED. F. BARRETT 
GALLATIN 

X-3 


1953 


STATE LINE 
JOHN SEVIER 
5. C. COBB 
DAN RIVER 

x4 

POSSUM POINT 
RIVER ROUGE 
WHITE RIVER 
GADSBY 
SEWARD 
KINGSTON 
CAPE FEAR 
MYSTIC 

OAK CREEK 
OCOTILLO 
DEAN H. MITCHELL 
TANAGAWA 
KARITA 


1954 


B. C. COBB 
CHIBA 
LIEBERMAN 
TWIN ISLAND 
YATES 
GULFPORT 
RUSSELL 
EDDYSTONE 
JONES STREET 
PALATKA 
MISTERSKY 


1955 


W. SPRINGFIELD 
ALLEN 
TECUMSEH 
YORKTOWN 
HUNTLEY 
MONTROSE 


WILL COUNTY 


SCHUYLKILL 
CLARKE 

SAM BERTRON 
TAIT 

PORTLAND 
BECKJORD 
CRAWFORD AVE 
WEADOCK 
POTOMAC RIVER 


Company 


Texas Power & Light Co 
Texas Power & Light Co 


Virginia Electric & Power Co 
Tennessee Valley Authority 
Connecticut Light & Power Co 
Tennessee Valley Authority 
Illinois Power Co 

Alabama Power Co 

Ilinois Power Co 

Potomac Electric Power Co 
Pacific Gas & Electric Co 

N. Y. State Electric & Gas Corp 
Kansas City Power & Light Co 
Florida Power & Light Co 
Electric Energy inc 

Long Island Lighting Co 
Tennessee Vailey Authority 
Southwestern Public Service Co 


Chicago Dist. Elec. Gen. Corp 
Tennessee Valley Authority 
Consumers Power Co 

Duke Power Co 

Southwestern Public Service Co 
Virginia Electric & Power Co 
Detroit Edison Co 
indianapolis Power & Light Co 
Utah Power & Light Co 
Pennsylvania Electric Co 
Tennessee Valley Authority 
Carolina Power & Light Co 
Boston Edison Co 

Wisconsin Electric Power Co 
Arizona Public Service Co 

No. Indiana Public Service Co 
Kansai Electric Power Co 
Kyushu Electric Power Co 


Consumers Power Co 

Tokyo Electric Power Co 
Southwestern Gas & Elec. Co 
Erie Mining Co 

Georgia Power Co 
Mississippi Power Co 
Rochester Gas & Electric Co 
Philadelphia Electric Co 
Omaha Public Power District 
Florida Power & Light Co 
City of Detroit 


Western Massachusetts Elec. Co 
Duke Power Co 

Kansas Power & Light Co 
Virginia Electric & Power Co 
Niagara Mohawk Power Co 
Kansas City Power & Light Co 
South Carolina Elec. & Gas. Co. 
Commonwealth Edison Co 
California Electric Power Co 
Philadelphia Electric Co 
Southern Nevada Power Co 
Houston Light & Power Co 
Dayton Power & Light Co 
Metropolitan Edison Co 
Cincinnati Gas & Electric Co 
Commonwealth Edison Co 
Consumers Power Co 

Potomac Electric Power Co 
Cleveland Elec. iiiuminating Co 


et aml ceall celia call celled lice ell ed 


adodiead kn ne ee 


*Where more than one unit is indicated, figure represents aggregate capacity 
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In the 10-year period since 1945, when the 
Wisconsin Electric Power Company ordered the 
first postwar reheat boiler, the utility 
industry has ordered 


168 C-E REHEAT BOILERS 
for a total capacity of more than 


20,000,000 KILOWATTS 


This is over 25 percent of the total steam-generated capacity of 
the entire utility industry as of January 1, 1955. 


Through August 1955, 108 of these boilers, with an aggregate 
capacity of nearly 12,000,000 kilowatts, had been placed in service. 


Controlled Circulation 


The first postwar contract for a C-E Controlled 

Circulation Boiler was placed in 1950 by Virginia Electric & 
Power Company for its Chescerfield Station. 

Through August, 1955, 56 of these boilers, representing 

a total capacity of 8,500,000 kw, had been ordered. 


The preference for controlled circulation has grown steadily 

in recent years and is particularly manifest in the current 

year, accounting for more than 70 percent of the capacity ordered 
through August. This is attributable both to the outstanding 
service records of C-E Controlled Circulation Boilers 

and to the trend toward pressures in the 2400-lb range. This 
pressure range applies to seven of the thirteen controlled 
circulation boilers ordered thus far in 1955. 


Tilting Tangential Burners 
Tangential firing with tilting burners has become an almost 
universally accepted feature of C-E utility boilers. 
Of the 168 C-E Reheat Units represented by the list opposite, 
149 (88 percent) have been or will be fired with 
C-E Tilting Tangential Burners. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOM PIPE 
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BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 


Bayer Balanced Valves are 
famous for their long life 


and continued tightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves. 
This gives a uniform or standard valve con- 


Bayer Single Chain Balanced 


Valve Soot Cleane 


trolled system and in addition, when high pres- 
sures require a reduction in pressure at each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable 


THE BAYER COMPANY 


SAINT LOUIS, MISSOURI, U.S.A. 
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Unretouched photo of Nalco treated boiler at 
Georgia Institute of Technology, Atlanta, Georgia 


® Calling this a mud drum serves only to identify its 
location . .. it is perfectly clean after a full year on line. 
The unretouched photo was taken immediately after 
the drum was opened. No wash-out was necessary. Not 
only is the drum free of scale and corrosion . . . Nalco 
sludge conditioning operated so effectively that even 
under the static, off-line draining condition, no sludge 


deposited in tubes or drums. 


The Nalco System can get results like these, economically, in 
your plant— regardless of boiler size or pressure. Write or phone Nalco today 


for action on a complete water treatment program. 


NATIONAL ALUMINATE CORPORATION 
Telephone: POrtsmouth 7-7240 
62.4 West 66th Ploce - Chicago 38, Illinois 


In Canada: Alchem Limited, Burlington, Ontario 


——- 


SYSTEM ... Serving Industry threugh Practical Applied Science 
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No two coal handling problems are exactly alike although 
practically all of them boil down to G-W’'s four basic types 
of storage and handling. 

For example, at a large U.S. Government arsenal, 
G-W designed and installed the suspended steel bunker 
with a gravity discharge bucket elevator shown at left. 

Coal is carried on the upper run of the conveyor, per- 
mitting free access to machinery and maximum 
bunker capacity. A cab-type weigh larry with re- 
cording beam provides clean, economical operation. 


G-W conveyor system with capacity of 60 tons per 
hour. System consists of a Rail and Truck Hopper, a 
30-inch Apron Conveyor, Gravity Discharge Elevator, 
250-ton Suspended Steel Bunker and a 2000-ib. 


No matter what your coal and ash handling problem is, f 
one of 4-basic types. ..Concrete Silos, Vitrified Tile Silos, 
Cylindrical Steel Tank, and Suspended Steel Bunker . ..G-W 
engineers can install the most efficient and economical storage 
and automatic handling system to fit your requirements of 
space, capacity and initial cost. Their recommendations to 
you, will be based on more than 140 years of design and 
engineering experience and on the performance records of 
installations. 








hundreds of successful i 
Fourteen interesting case his- 
tories, based on these 4 G-W 
basic i are described in 
ita os succe 1er4 are Bulleti 300. Write for 
ecter MICA 
420 LEXINGTON AVE. Hudson, ps Y sos w — on all st your copy, today. 


el G-W HANDLES IT...faster. easier. cheaper 
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background of champions 


The star may be steel, the walls concrete, 
but there’d be no World’s Series crowd like 
this were it not for brick, and you’d have no 
money to pay [for a seat 

Brick—refractory brick—is the fundamental 
and universal material of industry. It stands 
at the begir g of manufacturing, power, 
transportatior everything that’s made 


or moved 


Meeting tl needs, with the infinite variety 


BRICK 


of their requirements, calls for massive pro- 
duction facilities. But even more important, 
it calls for the application of the most 
advanced and intricate physical sciences 

The first we provide with plants located from 
coast to coast. The latter with the world’s 
largest and most modern refractories re- 


search laboratory 


GENERAL REFRACTORIES COMPANY 
Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR STEAM GENERATION 


Monolithic furnace linings of Grerco plastic fire- 
brick are economical and will provide long 
uninterrupted service. Three high quality mixes 
are available for various furnace conditions with a 
selection of well engineered refractory and high 
temperature alloy metal anchors for various 
combinations and thicknesses. 


GREFCO plastics are manufactured at three stra- 
tegically located plants in Pennsylvania, Missouri 
and Georgia. Stocks are maintained for prompt 
truck delivery at all company warehouses and 
dealers in principal cities. 

When you specify Grerco you are assured of 
quality second to none. The world’s finest and 
best equipped refractory laboratory is constantly 
developing new products and improving old ones. 
District laboratories constantly check raw mate- 
rials and finished products. Grerco places great 
emphasis on uniform high quality. 


SUPER BRIKRAM MIX-G—a super duty quality plastic fire- 
brick with a special binder which provides an airset when 
material is air dried. Provides high strength throughout 
the entire thickness of the wall or arch 


SUPER BRIKRAM—a plastic firebrick of super duty quality 
for furnace linings where conditions warrant the use 
super duty quality. Has excellent resistance to spalling 
and high temperatures. 


GRIKRAM—2 plastic firebrick of high duty quality. Excellent 
for patching or complete furnace Hninge ote — conditions 
do not require a super duty quality 
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Flow Sheet of Typical Hydrazine Feed System 





In both high-pressure and low-pressure steam 
plants, the following practical applications of 
hydrazine are now well established: (1) removal of 
trace oxygen from feed water, (2) preservation of 
superheater tubes in steam generating plants before 
they go into operation, (3) protection of idle 
boilers. Published reports of experience in this 
country as well as abroad, in power stations and 
industrial steam plants, indicate the efficiency of 
hydrazine treatment. 











Hydrazine is a strong reducing agent which reacts 
rapidly with residual oxygen, eliminating all traces 
of this dissolved corrosive gas. Most important, 
the complete oxidation of hydrazine by dissolved 
oxygen results in water and nitrogen, imparting no 
additional “total solids” to the feed water. 
Moreover, hydrazine hydrate is an alkaline 
solution—a 1% solution of N,H,»H,O has a 

pH value of 9.9 at 25°C. 














To get the latest information on the deoxygenation 
of steam systems with hydrazine, see your 
Mathieson representative or write today. 





control oxygen corrosion... 


protect boiler systems with 


HYDRAZINE HYDRATE 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL. CHEMICALS DIVISION - BALTIMORE 3, MD. 
3080 
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General View of Tyrone Power Station 


Bartlett-Snow 


Kentucky Utilities Company 









Sargent and Lundy 


Consulting Engineers 


coal handling 


at “Tynone 


@ The illustration above shows the first 50,000 KW unit 
of a plant which is to be extended into a 170,000 KW 
station. All coal handling equipment including the track 
and reclaiming hoppers and grillage, duplex feeder, 




















Track and Reclaiming Hopper, Crusher House, 
Stocking Out Conveyor and Storage Yard 
single plate feeder, conveyors, galleries, surge hopper 
ind all supporting structures were detailed and fabricated 
in our shops and installed by us to Sargent and Lundy’s 
specifications. For maximum efficiency and fixed unit 
responsibility, let the Bartlett-Snow coal handling engi- 
neers, with their long experience and complete facilities, 
work with you on your next job. 


DESIGNERS 








Single Plate Feeder Discharging Reclaimed 
Coal te Main Belt Conveyor System 





"Builders of Equipment for People You Know” 
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This plaque appears with in- 
\ creasing frequency in the Listing of 
\ Principal Power Plant Equipment... 
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Your PACIFIC BOILER FEED PUMPS never 
need be dismantled unless there is 
a drop in capacity or head...then 
maintenance is easy...and because 
it is easy, the cost is low! 


BEARINGS: 


Can be inspected by 
simply removing the 
covers. Unitized inter- 
nal assembly may be 
removed from the case 
and dismantled with- 
: ; out heating the im- 
—~y pellers or other parts 


1 , 
By Repeat orders from Utilities vary from 3 to 13 units— average 6 or more units! 
5 Absolute evidence of Pacific's superiority in Performance — Economy — Service! 
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@ From 1950 to the present time more than 

600 boiler feed pumps have been installed by 
Pacific for feedwater temperatures to 450° F 
... capacities to one-million pounds-per-hour 


with discharge pressures to 2990 psig. 


From the plain cylindrical case ... the 
unitized internal assembly ... the one, ring- 
type pressure joint... the one, high pressure 
breakdown ... to bearings pressure 
lubricated with filtered, cooled oil, the design 


emphasizes simplicity with efficiency. 


Precision workmanship is emphasized at 


every step from magniflux inspection of cast- 


D eC + aus e it meets the Indus- ings through boring...turning... grinding 
to dynamic balancing of rotating parts 
try's 3 basic requirements... 
, . ‘ The chrome content of all parts fabricated 
There is no cost compromi se in the from alloy steels is varied for depth harden- 
j 7 j ing and resistance to corrosion-erosion. 
Design, Workmanship, Materials in 
PACIFIC HIGH-PRESSURE BOILER-FEED PUMPS 


UNITIZED INTERNAL ASSEMBLY: 


May be assembled by two men without the aid of a torch or other 
heating devices — thus eliminating shaft distortion due to uneven 
heating and cooling during assembly operation. There is no critical 
lateral adjustment of shaft after unitized internal assembly is 


installed in the case. 





MICROMETER CHECK-UP: 


The accuracy of all internal bores can be checked exactly...not 
by guess...easily and quickly because of Pacific's superior design. 


HUNTINGTON PARK = Export Office: Chanin Bidg., 122 E. 42nd St., N.Y 


PACI Fic PU M PS i NC. CALIFORNIA Offices in oll principol cities BF-21 








your AIR supPLY MUST BE 
DEPENDABLE. 
TOO! 


SPECIFY 


“BUFFALO” 
DRAFT FANS 


FOR DELIVERY YOU CAN COUNT ON 


Since air is as important to combustion as 
fuel, why take a chance on your draft? 
“Buffalo” Mechanical Draft has more than 
earned its reputation for reliability over half 
a century in many of the biggest utility 
stations and plant boiler rooms. That’s due 
to the “Buffalo” “Q” Factor*, the standard 
we've always held to: “build it up to the job, 
not down to a price.” And users have reaped 
the benefits of longer fan service, fewer draft 
timeouts, easier maintenance — cheaper 
power output. “Buffalo” Induced Draft Fans, 
Forced Draft Fans, Primary Air Fans, Over- 
fire Blowers and Diesel scavenger Fans are 
ready to do the same for you, too. 


The modern “Buffalo Induced Draft Fan provides stable performance over a Write today for Bulletin 3750 
wide range of loads in today's high-resistance boiler systems. Its modified radia 
blade medium speed design. with low velocity through rotor and housing, is 
especially suited to counteract the severe abrasive action of hot fly-ash advice and facts on the 
fans for your power job! 


for valuable engineering 


*The “Q” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


170 MORTIMER ST. BUFFALO. N.Y. 
Publishers of "FAN ENGINEERING” Handbook 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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ROCKWELL BUILT 
Edward Valves 
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Research-Cottrell 


makes both 


The choice of a straight precipitator or a combination 














mechanical-electrical precipitator for fly ash recovery de- 
pends on many factors—size and composition of the fly ash, 
efficiency desired, space available for the equipment, initial 
coat, ete 

Whatever your fly ash problem you can be sure of unbiased 
recommendations from Research-Cottrell, because we offer 
both types—and have done so for many years 

The cutaway drawings on the next page show several de- 
sign features of both the straight Cottrell precipitator and 
the combination mechanical-electrical precipitator offered 
by Research-Cottrell 

These basic designs, as well as Research-Cottre!I's custom 
engineering of each installation, are backed by over 40 
years experience and over 500 fly ash collectors. For more 
details on this equipment write for Bulletins GB and FA. 


Pre« ipitator is designed and constructed for many years of 


heavy-duty, all-weather service 


RESEARCH-COTTRELL, INC. 


A Wholly Owned Subsidiary of Research Corporation 


Main Office and Plant: Bound Brook, N. J. © 405 Lexington Ave., New York 17, N. Y. © Grant Building, 
Pittsburgh 19, Pe. © 228 N. La Salle St., Chicago 1,1. © 111 Sutter Bidg., San Francisco 4, Cal. 











E] Continuous, automatic dis- 
charge electrode rapping insures 
optimum performance. 


Ed Hook-type collecting electrode 
hangers, quickly installed, 
insure uniform distribution of 
rapper vibration throughout 
entire collecting surface. 


- i EF] Rapping puffs prevented by 
Bae Vict ps — automatic and continuous 


cleaning of collecting electrodes 


PRECIPITATOR ~ . with Magnetic Impulse Rapper 
: (patents pending). 


LjPiumb-bob discharge elec- 
trodes are individually weighted 
and positioned by a steadying 
frame for maximum efficiency. 


Edxopper baffle prevents gas 
sneakage around electrodes. 





COMBINATION 
MECHANICAL- 
ELECTRICAL 


Dl Eosy access to high tension 
equipment. 


EA No moving parts in gas stream— 
minimizes maintenance. 


[] End and intermediate baffles 
provide quiescent zones and 
prevent re-entrainment of col- 
lected dust. 


[)Ccompact double-deck mechan- 
ical collector (patented) provides 
large capacity in a small area. 


[[-J]Double-deck mechanical col- er 


lector design insures even gas 
distribution at precipitator inlet. 











SURGEABILITY... 


THE LATEST WORD IN WATER TREATMENT 


Surgeability is defined as stability of performance under rapidly 
changing and unpredictable conditions including flow. This character- 
istic is vitally important in clarification and cold process softening 
installations. Surgeability is designed and built into the Graver 
Reactivator®. 

Once optimum chemical conditions are established, there are two 
important features that give the Graver Reactivator a high surgeability 
factor: 

Controlled Sludge Recirculation... providing more rapid solids 
contact and shorter retention time. 

Low Sludge Level .. . providing maximum depth of clarified 
water between sludge-clear water separation zone and the 
effluent collector. 


Other design features are Variable Speed Impeller and Over-All 
Sludge Removal. 


WRITE FOR DESCRIPTIVE CATALOGUE WC-I103A 
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Department NK 

GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mig. Co., inc. 

216 West 14th Street, New York 11, N. Y. 
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IN IMPORTANT 
STEAM PLANT 
EQUIPMENT 





POWER ANT FROCESS PLANT EQUIPMENT 





CHICAGCO+ DETROIT FUEL ECONOMIZER COMPANY, 
Representatives in Principal Cities BEACON 3, NEW YORK 
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fron... Steel... Gron2e... 


Special Alloys and now... YA) Uf Uf/ 


WALWORTH PVC 


globe and diaphragm valves 
| 











CORROSION-RESISTANT TO GIVE YOU 
NEW AND LASTING PROTECTION! Walworth polyvinyl chloride valves and fittings 


are molded to the same rigid Walworth specifications 
Walworth rigid plastic polyvinyl chloride valves, by the same molder—the General American Trans- 
and fittings provide safe, trouble-free lines to handle portation Corporation—of the same basic material, — 
wet and dry hydrogen gas—sulphur dioxide—dilute Geon rigid vinyl from B. F. Goodrich Chemical. Rigid 
nitric acid— sulphuric acid—natural gas—sugar juice plastic pipe of the same materials and made by the 
—milk—vinegar—tanning solutions and literally same molder is also available. Consistent perform- 
scores of other corrosive as well as noncorrosive ance is therefore assured throughout all-Walworth 
materials in the chemical, petroleum, pulp, paper, PVC piping systems. Plastic valves, fittings, and pipe 
food and other industries. offer the following advantages: 





1. Exceptionally resistant to most salts, alkalis, and 
nonoxidizing acids at temperatures below 150° F. 


2. High burst strength and impact resistance. 

3. Nontoxic, and extreme low flammability. 

4. Easy to install. 
Get the complete Walworth PVC product story. Write 
for brochure containing detailed specifications, char- 
acteristics, and application data. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


October 1955—-C OM BUSTION 





en 1 





WHAT'S YOUR TROUBLE? 


Each of these destroyed parts had to be taken 
out of service because of incomplete or inade- 
quate water treatment. Replacement meant 
loss of steam production new equipment 


expense .. . added labor-repair costs. 


DEARBORN COMPLETE WATER TREATMENT 
SERVICE eliminates this by providing trouble- 
free water—a vital necessity to every user of 


industrial steam. Dearborn’s many years of 


Dearvbow 


combatting corrosion wherever 
it occurs 
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leadership in the field of water treatment will 
help keep your power plant operating eco- 


nomically. 


CALL ON YOUR DEARBORN SALES ENGINEER 
for (1) analysis of raw water (2) recommen- 
dation of test procedures (3) proper treatment 
(4) a manually or automatically controlled 


feeding system. 


aa 
| Dearborn Chemical Compan 

Merchandise Mart Plaza, Dept. 
| Chicago $4, Il 
] Please send me 

Internal Treatment Bulletir 

| $000 Have a Dearborn Sales 
| Filmeen Bulletin $0143-A Engineer call 
! 


City Jone Stat 


Dearborn "659" Bulletin 4008 


WN 


% 











A unique Hays built “two story” benchboard controls a 900,000 lb/hr multiple fuel fired 
boiler. Necessary control stations and miniature indicators are consolidated in a small 
space for one man operation, yet are easily accessible from inside the panel for servicing. 


At Jersey Central 
Power and Light 


NEW DIMENSIONS 
IN COMBUSTION CONTROL 


Dramatic results are being achieved by the nation’s top 


Today’s boiler plant is only as effi- 
cient as the instrumentation which 
operates it. In selecting the correct 
equipment to assure completely auto- 
matic operation, to provide cost re- 
ductions through labor saving, and 
greater efficiency, the companies 
shown on these pages have looked to 
Hays. The newest in power plant de- 
sign coupled with Hays workman- 
ship and follow-through have given 


them the results they sought. 


26 


SKILLED FACTORY ENCINEERING 
Hays systems are engineered to 
your specific requirements by a staff 
of specialists with years of experi- 
ence on hundreds of boiler plants 
from the smallest to the largest. The 
particular instrument and control 
“package” necessary to handle your 
conditions is selected from the Hays 
product line; panel design, complete 
wiring, conduit, piping and control 
system diagrams are closely checked 


to see that they fit your requirements. 


NATIONWIDE SERVICE 

Service on Hays products is avail- 
able throughout the country. Trained 
service engineers, from the factory 
or from Hays representatives in prin- 
cipal cities, can provide “start up” 
calibration and adjustment as well as 
subsequent periodic preventive main- 
tenance service on your equipment. 

For best results you will want to 
confer with Hays Sales Engineers in 
the earliest stages of your planning. 

Write for complete information. 


Bulletin 55-605-83. 
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At Baldwin Locomotive Works, the Hays combustion control has 
aided substantially in saving 30,000 tons of coal per year and in 
reduction of maintenance. It is now possible to operate the power 


At Northern indiana Public Service, the Hays system permits 
any desired veation of load among three boilers, between the 
na of a given boiler and between the two tuels 

burned simultaneously in a given cyclone plant with 42 less men. 





At Falstaff Brewing Corporation, modernization and Hays meter At Morton Salt Company, Manistee, Michigan, the fact that ele« 
ntr : 820°. fuel cost tricity doesn’t freeze is vital in this semi-outdoor boiler which 


I ulted in boiler effic rency ot ¢ 
r t ! ral hundred dollars per month, COs up from 6 handles load swings up to 80,000 lb/hr at 859 efficiency with he Ip 
165° of Hays electrically operated combustion contro] system 


to e costs lowered 


utilities and manufacturing companies 


n and control by Hays includes 


mercury less flow 


r electronic instru 


E 
At Louisiana Power and Light, a 
compact Hays B. T. G. control 
panel only 4 feet wide controls a 
giant 1,000,000 Ib/hr boiler, tur 
bine and generator! Instrumenta 
c ORATION 
ne te ' rrea CHIGAN CIT 


speed and Y NOIANA 
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After 914 years of continuous service—handling an 
$00,000 tons of coal hopper #634 at 
Niagara Mohawk’s Huntley Station was removed 


estimated 


in 1954 for laboratory analysis. It was found to be 
in perfect condition. This stainless-clad steel hopper 
had been installed in 1945 to reduce hangups as well 
as to relieve heavy repair costs. Examination 
showed no measurable loss of gage, no repairs and 
a smoother surface than at the time of installation 

Although coal is highly abrasive and when wet 
inevitably creates sulfuric acid corrosion, this Type 
304 stainless-clad steel hopper showed no signs of 
the abrasive and corrosive effects of coal over the 
nearly 10-year period Because of the exceptional 
performance of stainless-clad steel in this hopper 


it has since been ed for other coal handling 


. ? 
speci 





clad steel 
Mohawk's Huntley 


Four stainless 


nN Ippe r 
Station 


recently removed for laboratory anal) 


equipment in the Niagara Mohawk system 

Stainless-clad steel—a layer of solid stainless 
integrally bonded over its entire surface to a strong, 
provides all the 
benefits of solid stainless plate at greater economy 
for clad 


equipment should last the life of the boiler 


low-cost carbon steel backing 


It means long-term savings, too, Stee 
If you would like to find out how clad steel can 


best Bulletin 740. 


Technical Service engineers can provide direct 


serve you, write for Lukens 
assistance to your builders or your own engineers 
in the selection and fabrication of the best in coal 
handling equipment. For the name of a qualified 
equipment builder, write to Manager, Marketing 
Service, 684 Lukens Building, Lukens Steel Com 


pany, Coatesville, Pennsylvania 


at Niagara 
The hopper at 
the extreme right replaces #634, which 


was 


STAINLESS-CLAD STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 





YPES AND SIZE 


ANY WHERE 
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RCA Industrial TV 
Now Industry-Designed for 
Every Heavy-Duty Job 





NEW ITV-6 





\> 





SMALL, 

RUGGED Xx 
CAMERA— Sx: 
only 11” x 554" x 5\4%’’— goes a Se 
anywhere—sees with amazing 
definition — picks up fine meter 
readings—shows practically any 
operation or process in detail. 


a tae 


FOR 
OUTDOOR 
SUPERVISION — 


new weatherproof housing 

protects camera from cold, heat, snow, and rain - 
makes RCA Industrial TV a true round-the-clock, 
round-the-calendar instrument. 


FOR HIGH-TEMPERATURE 
OPERATIONS — 


RCA’s new water-cooled lens per- 
mits direct viewing of operations 
where temperatures run up to 
3000°F. 


S—_ 


FULL LINE OF ACCESSORY 
AND CONTROL EQUIPMENT 
DESCRIBED IN NEW, 

FREE BOOKLET 


FOR YOUR COPY MAIL COUPON NOW 
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High Resolution, Low 
Maintenance Unit 
Now Available 


PANEL-MOUNTING MONITOR — 


fits your present control board — becomes an integral 
part of your instrumentation setup. All camera 
functions are controlled at monitor. Six-hundred- 
line resolution for high-definition image. 


erential 


FOR 

HAZARDOUS 

CONDITIONS —new explosion-proof housing lets 
you place your camera in any location too hazard- 
ous for your personnel. 


t 


RADIO CORPORATION 


of AMERICA 
CAMDEN, N. J. 


in Cenede: RCA VICTOR Compeny Limited, Montree! 


PLEASE PRINT 
Radio Corporation of America 
Dept. X-187, Building 15-1, Camden, New Jersey 


Please send me the new booklet, RCA Industrial TV 
Name Title 

Company 

Address 


City and State 


























STEAM CONDENSERS at 


CONSOLIDATED EDISON’S ASTORIA STATION 
feature C. H. WHEELER ADVANCED DESIGN 











TOP LEFT — these four condenser 
circulating water pumps, installed at the 
Astoria Station of Con Edison Company 
in New York, are of the removable type 
with under floor discharge. Each pump 
has a capacity of 68,500 GPM; 16’ TDH: 
233 RPM. 


CENTER — Operating at Con Edison's 
Astoria Station in New York, each 2 
stage element of this twin element, 2 
stage air ejector, is designed to remove 
37.3 Ibs. per hour of air saturated with 
water vapor, from condenser at 1” 
mercury absolute. Inter and after con- 
densers are in separate shells. 


TOP RIGHT — One of four 18x20" 
vertical salt water service pumps in 
operation at Con Edison's Astoria Sta- 
tion. Capacity is 8,000 GPM; 100° TDH: 
880 RPM. 


LEFT — Arrangement of Tube Bundies in 
Cc. H. Wheeler Dual Bank Steam Condens- 
ers installed at Consolidated Edison's 
Astoria Station. Each unit is designed to 
condense 950,000 Ibs. of steam per hour. 








Two dual bank steam condensers of divided water 
box design, like the one shown above, are installed 
by C. H. Wheeler at Consolidated Edison Company’s 
Astoria, N.Y. Station. Each unit contains 15,450 
tubes with 105,000 sq. ft. of condensing surface. 
One of the principal features of these C. H. Wheeler 
Steam Condensers is the advanced design of layout 
for the tube banks. Path of steam travel is shorter 
and distribution to the tubes is greater, resulting in 
smaller pressure drop. 


C. H. Wheeler specially engineered each condenser 
unit to facilitate the quick start requirements of the 
Consolidated Edison system. Steam can be dumped 
directly from the boiler during periods when the 


boilers are being brought up to temperature corres- 
ponding to the turbine parts. 


C. H. Wheeler has been singularly successful with 
advanced designing in these extremely large units, 
achieving minimum pressure drop in the tube bank, 
along with generous steam distributing space. The 
C. H. Wheeler design is also well suited for deaerat- 
ing where there are rigid specifications on oxygen 
content in the hotwell discharge. 


There is a reason for C. H. Wheeler's leadership in 
the field of steam power generation. We urge you to 
investigate C. H. Wheeler to insure your success 
with your next important project. 











FACTORS TO BE CONSIDERED IN SELECTION OF 
HIGH TEMPERATURE SFEAM POWER PIPING 


MELTING AND CASTING 
HOT WORKING 
STEEL MANUFACTURE AND 
RAW MATERIALS 
PROCESSING FACTORS 


HEAT TP-\. 

INSPEC” 2” s 

k \4! EXPERIENCE WITH 
P_CIFIC COMPOSITION 


HOT BENDING, FORGING 
HEAT. TREATMENT 
WELDING 
FABRICATION FACTORS POST HEAT TREATMENT 
MACHINING 
INSPECTIONS 


ACTUAL EXPERIENCE WITH 
SPECIFIC COMPOSITION 


HIGH TEMPERATURE 
LOAD CARRYING CAPACITY 
(x 1000) 


STABILITY WITH TIME 
GENERAL 


SERVICE ~*C«/ RS 


As shown above, there are many factors—all increasingly important 
to steam-electric power plants—in selecting materials for tomor- 
row’s main and reheat steam piping needs. Prepared by M. W 
Kellogg’s metallurgical laboratory, and reproduced here only in 
part, this chart indicates the extent to which Kellogg’s metallur- 
gical laboratory supports Kellogg’s fabricating facilities in meeting 
the challenge of higher temperatures and pressures. 


One recent Kellogg assignment, by a leading public utility, is the 


problem of selecting a super alloy for main steam piping to operate 


at 5500 psi and 1200 deg. F. A testimonial to the leadership and 
experience of the M. W. Kellogg metallurgical laboratory, this prob- 
lem will inelude selection of special welding materials, welding 
techniques, and heat treating procedures. 

Working closely with power companies at every stage of such 
problems is the prime function of Kellogg's metallurgical laboratory, 
and is carried through to periodic inspection of the piping in service 
We welcome the opportunity to acquaint you with these facilities. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, WN. Y. 


any, Lid.. Toronto Kellogg 


MAIDA! ot I N INCORPORATED 


The Canadian Kellogs ( Internationa! Corporation, Lon 








MI. W. KELLOGG’S 


METALLURGICAL 


LABORATORY 


KEEPS PACE 


soundness ys metallurgical st 
the condition of the 
ping when inspected recently 
t 2350 psi and 1100 deg. F.. over 
ogg's K-Weld* process were 
m. (Photo at power stat 
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POWER PIPING-THE VITAL LINK 
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HALL 


LABORATORIES, INC.—A SUBSIDIARY OF HAGAN CORPORATION, PITTSBURGH, 


PENNSYLVANIA 
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It Takes a Lot of Water Conditioning 


To Manufacture Paper 


Ten billion tons of water are required annually for many uses in the 
papermaking industry. Production has increased from less than one ton 
per day in the first mill in the United States to 26,656,000 tons in 
1954. Water-connected problems of all kinds are handled in over two 
hundred papermaking plants by Hall service engineers. 


Pollution Abatement 
Program Cited by 
State Authorities 


In connection with its waste dis- 
posal problem, an eastern paper man- 
ufacturer with the advice of Hall 
Laboratories set up an investigative 
and remedial program supervised by 
Hall staff engineer Herman A. Reda. 

The plant had been discharging 
its industrial waste waters into a 
waterway supplying a city of 130,000 
Pollution was so severe that septic 
conditions developed when there 
were periods of low flow. The fact 
that potable supplies were affected 
made the situation quite serious. 

The removal of contamination, 
required by the state, was accom- 
plished by utilizing air flotation units 
to clarify the water and remove 
the pulp fiber. This equipment func- 
tioned so efficiently that both the 
water and the fibers of pulp could 
be re-used. The selection of this 
equipment was based on pilot plant 
studies which indicated a 97.1 per- 
cent removal of suspended solids 
and a 95 percent reduction in oxygen 
consuming material 

$100,000 per year is the plant’s 
estimate of the value of the reusa- 
ble pulp recovered by the in-plant 
changes and treatment processes 
recommended by Mr. Reda. Suffi- 
cient clarification of white water to 
permit re-use on the paper machines 
reduced the plant over-all water 
consumption 

The reduction of wastes at their 
sources was, of course, one of the 
most important results of this work 
In their report to the General As- 
sembly of Delaware, the Commis- 
sion stated that the cooperation 
received from industry in this par- 
ticular study, investigation, and 
follow-up was most satisfactory and 
exemplary 


Maintenance Cost Reduced 


A Canadian newsprint plant was 
running efficiency tests throughout 
the plant. At the suggestion of Hall 
engineer J. C. Skerrett, the plant 
carried out a three-month test on a 
paper machine to determine the 
effect of Hagafilm® in improving 
heat transfer by cleaning out old 
corrosion products and controlling 
return line corrosion. 

Pleased with the results of this 
test, the plant decided to run a test 
on their Flakt dryer, a separate unit, 
where leakage due to corrosion was a 
problem. Overtime for weekly weld- 
ing of the interconnecting piping of 
the steam and condensate headers 
was a costly item 

Leaks stopped within one week 
after a Hagafilm feed of 2ppm was 
started, and since there has been no 
recurrence after six more weeks of 
operation, it is obvious that main- 
tenance has been reduced to almost 
the vanishing point 


Hall Engineer 
Reports on Service 


Putting a new boiler into opera- 
tion can bring up some unexpected 
problems as the following reports 
from a Hall engineer on another 
paper plant show. 

Discussed recommendations out- 
lined in my letter to the plant. Lined 
up plant for boiling out new boiler 
Also discussed variations in raw 
water characteristics. 

Returned to plant for initial oper- 
ation of hydrogen zeolite unit. Sug- 
gested that plant start to decrease 
rate of blowdown as more of the 
blended water is used. Boiler-water 
test results showed deficiencies of 
phosphate and sulfite. Had them 
increase feed of chemicals. 

Went over operation of sodium- 


NUMBER 5 
hydrogen zeolite unit setup. Found 
that system was cut into service 
only twice a day as the clear well 
level did not drop appreciably. 
Checked clear well water to deter- 
mine whether or not raw water was 
getting into the system and found 
it O.K. 

Learned that the plant had been 
operating for four days with an acid 
boiler water. Investigation indicated 
the cause to be faulty operation of 
the flow control valve. Immediately 
cut off the hydrogen zeolite unit 
and went to straight sodium zeolite 
make-up 

Called to check on plant since we 
eliminated the acid in the boiler 
water. Boiler-water alkalinities now 
around 16 ml and plant is again 
blending the sodium-hydrogen zeo 
lite water. 

A while ago I alerted the plant to 
the fact that something was wrong 
in the setup because of unexplainable 
high alkalinity and high phosphate 
consumption. My checks on the 
clear well and condensate revealed 
nothing. However, about ten days 
ago, things became very upset and 
clear-well water indicated contam 
ination. Investigated and found that 
main sewer line carrying backwash 
water from raw-water filters was 
broken and that there were cracks 
in the clear well. The sewer runs 
alongside the clear well. Contami 
nation occurred whenever level in 
the clear well was low, allowing 
water to seep in 


Director of Hall 
Laboratories Receives 


A.S.T.M. Award 


Dr. Everett P. Partridge has re- 
ceived the 1955 Max Hecht award 
of the American Society for Testing 
Materials for “30 years of outstand 
ing contributions to the technology 
of industrial water.” 


Industrial Water Problems 
Require Special Handling 

There are no “stock answers” to 
industrial water problems. For in 
formation write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa 


Water is your industry's most im- 
portant raw material. Use it wisely. 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Your chimney never 
smokes any more. 
Did you change to 
another fuel? 





We just changed to another kind of coal. And 
man! Does it make a difference! No smoke. No 
clinkers. No trouble. And very few ashes. 


What kind of 


magic coal is this? 





It’s one of the superior quality coals produced 
on the Chesapeake and Ohio. But the important 
thing is that it is exactly right for our type 
of installation. 


Say, I’ve got to look into 
this! We’re always 
having boiler room 
trouble at our plant. 





Picking the right coal is a job for an expert. 
I never realized there were so many things to 
consider. Size, moisture, sulphur, ash softening 
temperature, etc., as well as BTU’s. 

Why don’t you write to the C&O coal people? 
Tell them your problem and describe your boiler 
equipment. They'll help you find the very best 
coal for your particular condition. 


* 


°\ 
I 
hae, 


There's a lot more to buying coca! than 
the cost per ton. Why not contoct coc! Ch Pp k d Oh r R { | 
producers on the C&O to solve your esa ea © an 1o a way 
porticulor fue! requirements, or write to 
R. C. Riedinger, Genera! Coal Troffic P a - i 
Manager, Chescpecke ond Ohio Rail- WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
woy Company, Termina! Tower, Cleve- y 
land |, Ohio 
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insurance’ 








It’s a good “‘policy”’ to protect your valuable 
boilers with YARway Boiler Level Indicators. 

Instant . . . accurate . . . continuous remote 
readings of boiler water levels are available 
on the instrument panel or wherever you 
wish in the plant. 

YARWAY’s new “wide vision’ face gives 
brilliant readings from any angle . . . and the 
pointer is always visible, even at extreme 
high and low water levels. 

For brilliant ‘‘shines like a star’’ readings 
on the boiler drum you’ll want to use 
YarRway Flat Glass Gages with Type ‘““M” 
Illuminators. 

From drum to panel and at all remote 
locations, YARWAY equipment gives you the 
safest boiler protection you can buy — proved 
beyond doubt in nearly 10,000 installations. 





* 


Yarway Remote Liquid 
Levei Indicator. 

Write for Yorway 
Bulletin WG-1824. 








Yorway Fiat Gloss Water 
Gage with Type "M" 








iluminators. Write for 
Yorway Bulletin WG-1812. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YAR WAY steam plant equipment 
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Copes-Vul ‘an helps to make | LORE 


THE ALL-OUTDOOR Louis V. Sutton Steam Electric Generating Plant of the Carolina Power 
& Light Company at Wilmington, N. C. Copes-Vulean Combustion Control, Boiler Feed Water 
Control, and Automatic-Sequential Soot Blowing help to maintain maximum boiler efficiency. 


REPEAT ORDER for Copes-Vulcan 
Boiler Control and Pump Recirculation 
from Carolina Power and Light Company 


for the Cape Fear Steam Electric Station 


Copes Vulean maintains perpetual inter hec periormance and see 
eat in ever nstaliation after itt is wu thir *s functioning as it 


service And thro hout the e of the ike this attention or 











POWER FOR CAROLINA 


At Carolina Power & Light Company’s new outdoor installation, the 
Louis V. Sutton Steam Electric Generating Plant, steam is generated in 


two coal-fired boilers designed for 1750 psi at 1005 F. Unit 1 is a 


Combustion Engineering steam generator with a design load capacity 


of 950,000 pph. Unit 2 is a radiant-reheat Babcock & Wilcox boiler 
designed for 900,000 pph, with a reheat to 1005 F. Copes-Vulcan 


control helps keep these steam generators efficient. 


BOILER CONTROL 


A Copes-Vulcan Combustion Control System accurately 
regulates the fuel and air for proper combustion. Copes 
Type 3-L Feed Water Control matches the feed flow to 
the steam demands and maintains a constant drum level. 
Copes provided 10-inch, 1500 pound standard motor- 
operated feed water by pass control valves. Copes- Vulcan 
control and valves give automatic recirculation for pro- 
tection of three boiler feed pumps. 


‘i 
TL) LT 
HO 0/0 oy 


Soe ake 
7 i a 
_ ’ 


COMPACT OPERATING PANEL. There is one oper- 
ator in the central control room at the Louis 
VY. Sutton Cenerating Plant. 


BOILER CLEANING 


The Vulcan Automatic-Sequential Soot Blowing thor- 
oughly cleans the heating surfaces. Air is the blowing 
medium in both units. Air motors drive the blowers 
in Unit 1; Electric motors drive those in Unit 2. Clean 
ing elements include Vulcan long retractables, wall 
deslaggers, rotaries, and ai preheater cleaning ( ontrols. 

Write for complete information about Copes-Vulcan 
Boiler Controls and Soot Blowers. 


DUAL-MOTOR DRIVE on these Vulean Long Retractables and 
the Vulean Wall Deslaggers give more complete cleaning than 
single-motor drive, leaving no surface unblown. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE 4, PENNSYLVANIA 











lowa Electric Light & Power’s kw 


American 
Blower 


reports on progress 
in power 


lowa Electric's new Sutherland Station, under « 
at Marshalltown will have two generating 


unit, with 33,000 kw capacity, was complete: 
] | 


4 





American Blower Induced Draft Fans on Suther Driving induced draft fan 


land Station's new No. | unit are rated @ 97,000 Drive class IV type VS — pro 


cim @ 356 @ 11.75" sp @ 239.0 bhp trol; is rated @ 250 hp @ 870 rpn 
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Sales increase 3 


Relying on experience, 
rapidly expanding utility 
chooses American Blower 

air-handling equipment 


1936 ushered in a phenomenal growth period 
for the Iowa Electric Light and Power 
Company. Fast-rising electrical needs called 
for new and larger facilities, longer distribu 
tion lines. Two mergers extended the com- 
pany’s operations. By 1953, 17 years later, 
lowa Electric was serving 51 counties — and 
kilowatt our sales were up 196 ! Today, 
Iowa Electric’s facilities are still mushroom 


ing. And the end is nowhere in sight! 


Fxpansion has included new electrical 
eenerating units at the Boone and Cedar 
Rapids Plants where American Blowe1 
Forced and Induced Draft Fans, Gyrol 

ves, and a Fly Ash Precipitator 

Chis equipment has proved 

and free of maintenance that 

wain chose American Blower 

for Sutherland Station, its new plant at 
Marshalltown, completed in 1955 (first of 


two units to be constructed ° 


Experience has led many other progressive, 
investor-owned utilities to specify American 
Blower again and again, when expanding 


or modert There’s nosubstitute,”’ they 


. No. 1 unit at Sutherland Station uses American Blower 
report, “for the quality of American Blower 


Forced Dratt Fans, each with 57,500 clm capacity @ 120° I 
Nlechant i Dratt Fans, Fly Ash Precipi- @ 11.6” sp f@ 138.0 bhp 

tators. Heavy-Duty Steam Coils, and G¥rol 

Fluid Drives for boiler feed pump and fan 


control They rely on American Blower 


AMERICAN BLOWER CORPORATION 
DETROIT 32, MICHIGAN 


you can too 


American Blower branch offices are con- 
CANADIAN SIROCCO COMPANY, LTD. 


\<¢ 1¢ ly in te | ‘ ol he Ss ‘ 4 
venient ited throughout the U.S. You'll wemesee, onrtanie 


find one § our representatives easy to 


contact to discuss your problems. Biviclen of Amorioun Gudieser & Standard Senitery Cosberation 


AMERICAN 
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DO YOU TAKE GASKETS FOR GRANTED? 


In the costly processes of today’s 
industry — where fluids are confined 
in searing heat and brutal pressures 

taking a gasket for granted is seri- 
ous business. The price of gasket 
failure is measured in damaged equip- 
ment, plant “down-time”, danger to 
personnel. 


No one at Flexitallic has ever taken 

a gasket for granted. Each Flexitallic 

Spiral-Wound Gaskvt is engineered to 

be the right gasket for the right flange 

for the right seal. For 43 years, Flexi- 

tallic has worked toward perfecting 

this principle. Small wonder more 

and more engipeers are specifying 

on orders: UFexitallic — do not 
<—e 3 

——-- EF lexitallic Gasket is designed 

—Siid engitieered t eet specific con- 

sof therrpdl and physical shock, 

. vibration, weaving and un- 


- 


predictable joint stresses. Spirally- 
wound V-crimped plies of required 
metal with alternating plies of proper 
filler result in a resilient gasket having 
characteristics of a calibrated spring. 


Flexitallic Gaskets are at highest effi 
ciency when bolted up cold at a pre- 
determined load. For all pressure 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 1, N. J. 


Representatives in principal cities 


Cf7- - 


4 
SPIRAL-WOUND GASKETS 


a 
PR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-w 1 gaskets are 
a 


se-d 


Flex talli 
ed Canadian asbestos filler 


Look for Flexitallic Biue 
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Operations Research 


\ number of widely separated reports on the subject 
of industrial research occurring over a span of months 
have brought to mind the rather sharp change research 
programs have undergone in this country in the last dec 
ide. Most of us know or are aware of the increase in 
moneys allotted by general industry to research activi 
he fact that World War II and the dislocations 
it produced cut us oft from much of the traditional funda 
mental programs of the European continent 
contributed very largely to general industry's awareness 
of a much more of such work in the U. S. A 
\long with the increased expenditures greater attention 


ties 
research 
need for 


was paid to the different research techniques 

Che fruits of this closer attention to techniques are 
ilready in evidence. The atomic Manhattan Project 
of World War II as R. C. Stevenson, president of Allis 
Chalmers Mig. Co., pointed out to the golden anniver 
sary tractor meeting of the Society of Automotive Engi 
neers, represented for the first time a move directly into 
without benefit of a prototype. The 
d scientists on the project were sure, two 


mass production 
engineers alt 
billions of dollars worth, and they proved they were 
right 

his concept is now being applied to the power de 
The sound calculations and 


velopment of 


itomc energy 
the expert laboratory techniques of modern day research 
skip the trial and error stage of 
Electronic computation has become one of 
most powerful of research tools. With it problems 


1 on paper that formerly had to be worked 


permit industry to 


vestervear 


m1 experimental models. Increasing use of applied 


math and computation which combine to make experi 


mentation a pay 


er Operation is not only cheaper and 
words of H. R. Grosch, manager, Gen 


s aircraft gas turbine division, 


taster but in the 


eral Electric Co makes 
possible the exploration of many possible designs so that 
the final desig 


orrect ome 


selection stands much more chance of 
being the 

Comments is these from men as well placed as 
1dded hope to those who wonder where 
History shows that each time man 
the limitations of his father’s time cer 


Necessity 


they are can give 


do we gt here 

mes up against 

idvances that bear out the old adage 
Invention’’ come to his aid 

The 


see it 1s to maintain the economi 


it pa in the average man play in research? 
nt as we 
climate that we 


itmosphere it truly seems that any 


ind politically -free is a nation have en 
joved Withu 


thing 1s possible 
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The Atom and the Trade Fair 


To engineers well abreast of current developments, 
trade fairs are sometimes of dubious value. This is more 
the case in long-established technical specialties where 
change is slow and evolutionary in character than in 
fields undergoing intensive development and rapid tech 
nological change. Certainly peaceful applications of 
atomic energy fall into the latter class, and those in 
volved in promoting expositions have sensed the keen 
interest in nuclear activities. Almost every trade show 
in the engineering field now includes some exhibits con 
cerned with the peacetime uses of atomic energy. 

Starting with the United Nations Conference on the 
Peaceful Uses of Atomic Energy held in Geneva, Switzer 
land, in early August, the cavalcade of atomic trade fairs 
moved on to Washington, D. C., where the Atomic 
Industrial Forum sponsored the first U. S. Trade Fair 
of the Atomic Industry. Some 75 industrial firms and 
organizations participated in this show which Admiral 
Lewis Strauss, Chairman of the U. S. Atomic Energy 
described as an impressive exposition 
viewed by every 
ingenuity 


Commission, 
which he wished might be 
He added, “It illustrates the 
determination of enterprise to 
It is a timely and important sequel to the 


\merica" 
and 
advance the 


vision, 
privat 
nuclear art 
First Atomic Energy Conference in Geneva 

Those who missed the Geneva and Washington Trace 
Fairs have at least two opportunities forthcoming. To 
emphasize the The American Society ol 
Mechanical Engineers in the nuclear engineering field, 
the Chicago Exposition of Power and Mechanical 
Engineering will include an Atomic Power Section 
This will be held simultaneously with the ASME Dia 
mond Jubilee Meeting at the Coliseum in Chicago on 
November 14-18. Following this, in connection with the 
first national Nuclear Engineering and Science Congress 
under the auspices of the Engineers Joint Council, the 
American Institute of Chemical Engineers will sponsor an 
Atomic Exposition at the Public Auditorium in Cleve 
land, Ohio, from December 10 through December 16 
According to B. F president of the AIChE, the 
exposition will bring together major developments in 
and in the tremendously expanding 
byproducts in many industrial 


interest of 


Dodge, 
atomic power 
applications of atom 
fields 

Interest in atomic matters is currently at a high peak 
To learn at first hand why this enthusiasm exists, and to 
become infected with the nuclettts, 
a visit to the forthcoming atom hereby 


healthy disease of 
trade fairs 1s 


prescribed. 





Integrated Steam Station Protection 


By Working Group on Steam Station Protection, Committee on Power 
Generation, American Institute of Electrical Engineers’ 


In light of the current interest in overall Generation has formed a Working Group on Steam Sta 
plant protection, this paper describes the tion Protection to investigate current protective schemes 


used within electric utility steam stations This working 
problems in this complex subject and the group was charged with the responsibility of investigating 


activities which a working group is under- interlocks from the viewpoint of protecting equipment, 


taking to resolve the many issues. It is limiting travel, interlocking operations to orderly proce 


hoped that other engineers and commit- dures and the protection of areas and personnel. These 


interlocks were to be investigated as applied by the 
tees will be encouraged to contribute to engineer throughout the steam station They may be 
the many specialized fields that the sub- in the form of limit switches; protective, auxiliary and 
timing relays; supervising instruments and even me 
chanical linkages. The reasons for use of unusual prote« 


tive devices and interlocking schemes were also to be 


ject encompasses. 


investigated 


rhis subject of steam plant protection is extensive and 


convert fuel t lectrical energy in the most , 
‘ eh WO CleCUrICal Cnerg > complex and yet, to date, few of the philosophies behind 


momical manner, the various elements within the , , 
present practices have been thoroughly examined Like 


team power plant (boiler, turbine, generator and 


, any control scheme, the protection within the plant is 
iuxiliaries) must take advantage of the latest technologi 


subject to the personalities of those working on that 


l advances in the fields of metallurgy, chemistry, ele 
ogre age : 5 wens SN particular scheme, to past practices, and to existing d« 


tricity and mechani Within the last few ye: yn , 
; , eee . - ; Cars Cor vices Therefore, it was felt that a service could be 


| ‘ 10 nm offered o r " 
siderable discussion has been offered on these develoy rendered to the members of the Institute if this working 


ment is they affect separately the various elements ‘ 
group could approach and analyze the current protective 


withi team power plant and enable the trend to 
Peper ated. - heme e trend schemes used in steam plants so that the basic philoso 


larger units and more advanced thermal cycles to con 
5 - phies beneath various plant protection schemes could be 


tinus However, with the advent of these larger boilers, 
summarized in a report [his would enable the electri 


turbines, and generato ‘ me ) SOD oO n 
irbines, and generators has come the philosophy of unit 1 control designer to obtain the necessary overall pi 


connection nad « ¢ . ‘ x tl . . 
onne ul entralized control wherein each machine ture so that he could recognize the importance of each 


ind its accessones 1s treated as an entity All of the At the same time. it is hoped such a report 


situation 
elements in the plant from the coal vard right up to t 
wr - = “ib ee he could eliminate much of the complication presently 


high voltage switchyard affect th roduction of a part . 
“SS ow re ep , ' pare found. It should also facilitate the training of new 


ular stean nt 1 this vas ! he s : 
i eam pla Witl hi ist area under the ur designers and operators bv placing in writing the need 


veillat of only a few operators, it is felt that the com 
et ran tr s felt that the ind manner of protecting the steam power plant 


bined protection and interlocking of each element withi 
the plant which provides overall plant protection should 


be given close scrutiny and considerable study 

In modern unit-connected plants, an error, not properly \s pointed out previously, the scope that such a report 
cleared, could jeopardize a large amount of expensive would undertake involves the boiler, turbine-generator 
equipment or delay restoration of considerable output ind associated equipment. In order to cever such a 
rhis requires that a pre-determined sequence of starting broad problem, the group proposes to segregate the 
and stopping each unit be followed and that protective ©@™pment in the steam power plant into five general 
categories Phe protection ind interlocks provided 


for the equipment that fall under each category would be 
investigated and thus, some order would be present in 


devices and interlocks be provided to assure satisfactory 
and safe performance under normal as well as emergency 


conditions he system and plant operating practices 


and protection schemes must be considered and the whol the requests for information and in the final presenta 


integrated into a common framework. Since many tion It is suggested that all of the elements would be 
the protective devices and interlocks are electrical in ‘ ombined into an overall protective system by depicting 
their location and function on a single one-line diagram 


nature, the job of interlocking various devices to provide 
Che following outline is not the form in which the ques 


automatic steam station protection usually falls upor 
the electrical engineer tionnaire shall appear, but it does suggest the procedure 


For these reasons, the AIEE Committee on Power ‘hat the working group believes should be followed 1 


ittacking the problem 


* Presented at AIEEE Fall General Meeting. Chicago, I 


t Personne! serving on the Working Grour follow Kk 


Westinghouse Electric Corp Chairman; H.C. Barnes (American a BOILeR 
Bleetric Cx |. L. Helton (Consolidated Edison Co {f New Vor 
Mergenthaler ‘Southern Services, [nc A « Mellor eneral Electr r- } 
\. Furnace (either suction or pressure 


C. F. Paulus (Cleveland Electric IMuminating C: 
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ii. Purification (include controls and 
Supplied by ID and FD fans if on alarms for demineralizer sys 
suction or FD only if on pressure tem). 
Interlocked for starting and stop ii. Low and high pressure heaters and 
ping sequence boiler drum level indications 
Protective interlocks provided for iv. Alarms provided 
loss of one or more fans and in 2. Steam Cycle 
what combinations a. Pressure protection 
in. Alarms provided i. Below critical pressure 
Purging controls ii. Above critical pressure 
i. Purge assurance interlocks for b. Temperature protection 
control of furnace draft condi i. Reheater 


tions ii. Superheater (include desuperheat 
il \larms provided ing controls 
\ir heater controls \ttemperators 
1 Interlocks provided 
1 Alarms previded TURBINI 
Furnace or flue pressure controls \ 


Steam Control 
rhrottle or Main Stop Valves 
a \ssociated tripping controls 


1 Interlocks provided for excessive 
pressures 


\larm vided . 
— 1 rripping conditions and sequence 


: 11 Interlocks operated by throttlh 
[ype of fuel and fuel handling equip valves 
ment (divide protections according Governing Devices 
to coal, oil or gas a Speed governing valves for speed con 
Interlocks provided to prevent trol and associated interlocks 
starting fuel flow or trip fuel 


. Main governor 
flow during weak draft and other 


Emergency or overspeed governor 


undesirable conditions, 1.e., fan Overspeed lockout 
failure, turbine stop or control P — 9 ' t { 
. re-emergency governor (intercep 
ilves closed, insufficient boilet valves 
¥ i ‘ 
ontrolled-c ag-mumn dif 
controlled-circulating-pump dif b» ood iusit device 


Reheat Valves 
i Associated interlocks for interce pt and 


ferential pressure, et 
Interlocks for protection 


( oO I ruptio1 

loss or interruy reheat stop valves 

\larms provided 
i. Tripping conditions and sequence 

iti Exhaust Controls 

Sequential and protective interlocking i. Bleeding 

installed for oil lighters b. Vacuum 


Sequential and protective interlocking 


1 Interlox ks provided for condenser 
to assure gas combustior 


turbine ind associated equip 
\larms for loss of ignition supply 


voltage 


ment 
Oil System 
esidue Removal l Lubrication 
Ash and gas removal 1. Electrically-driven oil pump control 
Fly ish d stack gas controls ind issociated interlocking be 
electrostatic precipitator tween a-c and d-c pumps to pre 
Furnace bottom ash including ash vent loss of oil pressure 
grinder and ash pump controls b Action, if any, derived from bearing 
Electrically operated soot blower oil temperature and bearing tem 
controls perature 
Generator Low bearing oil pressure interlock 
iter Cycle alarms 
Interlocks provided é Control Oil 
Interlocks and alarms provided for Miscellaneous 
assurance of differential pres |. Temperature 
sure for controlled circulation i. With turbine driven by generator 
cycles 1 Blade temperature 
Interlocks and alarms provided ii. Shell temperature 
for non-controlled circulation Shell and Differential Expansion 
cvcles 3. Vibration 
\larms provided lurnng Gear Motor Control and As 
Supervisory instruments and protec sociated Interlocks 
tive devices ; lurning Gear Oil Pump Control and As 
Makeup sociated Interlocks 


COMBUSTION—October 1955 





(GENERATOR 


\ Fault Detection 
l Protective Devices for Stator Windings 

a. List of equipment to detect balanced 

and unbalanced faults up to and in 

the ] 


breaker 
whether it exists at 


cluding generator 

generator vol 
tage or transmission line voltag« 

b. Interlocks provided 

Protective Devices for Rotor Windings 

i. Equipment for short or open circuit in 
rotor winding, and grounds or opens 
in excitation circuit 

b. Interlocks and alarms provided 

Protective Devices for Machine Safety 

i. Functions provided for following con 
ditions: excessive current in stator 


or rotor windings, reverse power 
flow, unbalanced current operation, 
loss-of field, 


temperatures, 


out-ol-step operation, 


excessive excessive 
vibration, failure of bearing insula 
fire 

ind Temperature Controls 


tion 

Cooling 

stator 

" Conventional hydrogen cooled 
b Contact-cooled 

i. Hydrogen 

ii. Liquid 
Rotor 
Hvdrogen 
lemperature 

i. Water flow 


ind « 


control under normal 

nergency conditions 
Purity 

IV \UXI 


IARY SYSTEM 


Power Supply 
Fault Protector it 


Levels 


Volt ive 


1. Interlocks and protection provided 
Bus Transter 
\. Normal transfer 
1 Upen or closed circuit 
Determination of equipment 
transferred 
b Emergency transfer 
to 


i Determination of equipment 


transier under varying condi 


tions 
PR PERSONNE! 


ITECTION Of} 


\. Mechanical and Electrical Interlocks to As 
sure Safe Maintenance, Inspection and Opera 


tion of Plant Equipment 


\n attempt by the working group to establish a ques 
tionnaire that would supply the information necessary to 
fill the is currently \s 
evidenced by boiler protection does not re 


in above outline under way 


the outline, 


quire many electrical circuits since it is accomplished by 


mechanical means. However, the protection of the 
boiler must be coordinated with that of the turbine and 
the electrical end of the machine so that troubles any 


44 


where in the plant will cause complete or partial shut 

down of the entire unit as may be demanded by the type 

of failure involved. With these important features in 
mind, the working group is interested in determining the 
elements, their position and priority in the over-all pro 
tective system as applied to the latest steam units of 
the various utilities in the United States. Recently, in 
formation of this nature has been appearing in various 
technical papers'** and we would be interested in de 
termining the extent to which other utilities have under 
taken the problem of placing on one sheet the overall 
protection of their steam plant 

Concomitant with this discussion of the extent and 
nature of steam plant protection, there arise many ques- 
tions on which the working group would be interested in 
having diverse opinions. Some of these are 

Is there a better procedure for determining current 
plant protection practice among AIEE members 
other than a detailed questionnaire? 

Does the outline presented by the working group 
appear lucid, logical, and complete ? 

Should the questionnaire cover only a particular 
machine or request the practice which would be 
followed on new installations? 

If a particular machine is chosen, should it have a 

minimum size, for example, 100 MW? 
there a the of 

operators per unit and the extent and develop- 


Is correlation between number 


ment of overall plant protection scheme 


general information on a 
the which 
were proposed by the working group are given in Appen- 
list of 
questions dealing with boiler protection will be completed 


In attempt to obtain 


particular installation, 


an 
some ol questions 


dix I It is expected that shortly a complete 
ind then other segments of the outline will be expanded 


into detailed questionnaires 


Summary 


the broad 


realized that the boundaries of several existing commit- 


From scope of this working group, it its 
his condi- 
an overall picture 
ifforded the group if the com 


tees and subcommittees are being crossed 


tion always exists when obtaining 


Great assistance would be 


mittees interested in various phases would make avail- 
ible the pertinent information they 


pe SSess onl 


It is with these desires of 


i particu- 
lar phase of plant protection 
eliciting help and inform 
\IEE that this paper was presented 
has 


ition from other sources within 
it is hoped that it 
iccomplished this task 
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APPENDIX I 
PROPOSED GENERAL INFORMATION QUESTIONS 


Date of Com 
Capacity 
Steam Pressur« 


soning 


Original 
Reheat 


Steam Temperature 


Fuel 


Gas 


No. of Mills 
ype of Mill 
Ignition 
(,a 
Oi] 
Furnace Pr 


Negati 
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Here's Why 
The Most Experienced Power Plant Operators 


PREFER BLAW-KNOX COAL BUCKETS 


OUTSTANDING PERFORMANCE and depend- 
ability resulting from many years of Blaw-Knox de- 
sign experience are only two of the many reasons 
why the leading Power Companies continue to 
place repeat orders for Blaw-Knox Coal Buckets. 

Blaw-Knox Company is the foremost expert in 
designing clamshell buckets for handling coal 
or coke. 

Experienced Blaw-Knox engineers will gladly 
discuss your coal or coke handling problems and 
recommend the correct bucket size and weight for 
your needs without obligation. 





BLAW-KNOX COMPANY 
BLAW-KNOX EQUIPMENT DIVISION 
PITTSBURGH 38, PA 


Offices in Principal Cities 


BLAW -KNOX 


@ + ROPE BUCKETS 





Why buy small 
high-pressure valves that 
lack these CRANE feature? 


1500 and 2500 pound . 
angle patterns...screwed or 
socket welding ends; 2” to 2”. 


New 1500 and 2500 
pound check patterns 

screwed or socket weld 
ing ends; '2" to 2”. Patented 
construction assures high 1500 and 2500 pound 
disc lift, free flow and mini- globe patterns...screwed or 
mum pressure drop socket welding ends; '2” to 2” 


CRANE CoO. 


VALVES © FITTINGS © PIPE 
KITCHENS © PLUMBING © HEATING 


may 
CRANE’S FIRST CENTURY...1855-1955 


46 October 1955—-C OM BUSTION 








Fig. 1—New Nantes-Cheviré Station of the Electricite de 
France will have an ultimate capacity of 500,000 kw when 


There is 200,000 kw as of now. 


the last unit goes in 





Fig. 2—One of the turbines for the station is shown in the 
course of its assernbly. Two 50,000-kw units and one 100,000- 
kw machine make up the present capacity 


Nantes-Chevire Station 


Between 1920 and 1930 France experi- 
enced a load growth rate greater than any 
other country in the world but World War 
II damages upset this growth rate. How- 
ever, the years 1944 to 1950 have seen the 
load expanded 88.5 per cent as a result of 
rehabilitation. This article describes a 
very valuable addition to the country’s 
power capacity. 


RIOR t 48, Western France was exceedingly un 
derdeveloped in the production of electric light and 
power The City of Nantes in Western France 


situated as it i large industrial area, was a logical 
choice for lo 1 new central power station As a 
result the Nantes-Cheviré Station of Electricité d 
France was established at a site approximately 35 miles 
east of St. Nazaire along the Loire River 

Constructiot1 f the first stage consisted of the in 
stallation of two units of 50,000 kw each and was begun 
in 1950 rhe first two units were placed in commercial 


operation by the latter part of 1953 The second stage, 


' 


1 100,000-kw unit, was started in 1951 and will be placed 
in operation during 1955 The third stage, consisting of 
one 15,000-kw unit, has been started this year and 
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total sta 
tion output will ultimately be approximately 500,000 kw 


completion is anticipated during 1955S Phe 


Plant Site 


L'Ik 


de France, along the South bank of the Loire River, west 


Cheviré,’’ the plant site chosen by Electricité 
of Nantes, was relatively low and was not used indus 
trially before this time because it was frequently flooded 
at high tide by the Loire River 
therefore, 


selore any construc 


tion began the land was filled into a height of 


four meters over an area ol approximately 130 acres 
with sand taken from the Loire River 
Since the 


access, it was necessary to establish a railroad route to the 


irea around I'Ile Cheviré had no means of 


plant site The route, connecting to the system of 
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Fig. 3—Turbine room consists of five bays, measures about 
125 ft. in width and has two 100-ton overhead cranes 


Fer, entailed con 
Further it was necessary 


Société Nationale des Chemins de 
siderable embankment work 
that the railbed be constructed so it would be capable of 
withstanding heavy loads. The siding extends four kilo 
meters from the Pont-Rousseau Station. (See cover 
photo for more detail of the area surrounding the power 
plant 

At the same time that electrical power was extended 
to the plant site from the old station at Chantenay con 
necting to the French electrical network, city water and 
gas were led to the station site through two water and two 
The launching and sub 
merging of these pipelines was the most unusual opera 
tion that took place during construction of the Station 
rhe lines were designed in the shape of an elongated ‘‘U 
each having a total length of more than 300 meters (934 
rhe piping was assembled on a launching ramp 


gas lines laid across the Loire 


feet 
and slipped into place in a trench dredged across the 


Loire. The design and installation of these pipelines 
were performed by Ponts & Chaussées, Maritime Service 
of the Lower Loire 

rhe first task undertaken in the construction phase of 
the power plant was a series of borings to determine the 
(bout 
than 
600,000 square meters berings were con 
fined to the hese 


ings established that two rock projections existed in the 


best location for the building on the plant site 


borings were made over an area of more 


Most of the 
vicinity of the main building 


sixty 
bor 


subsoil at slightly different elevations The projections 


were separated by a valley connecting the rocky ground 
of the present bed of the Loire River with the south chan 
nel. Apparently this valley must have formerly consti 
tuted and was filled in by sedi- 
mentary deposits. In the borings revealed 
deep beds of slimy and muddy clay which probably wer« 


i branch of the Loire 


this valley 


deposited because of weak currents existing in this con 
The beds of clay in the 
lenticular except on the sides of the river bed which were 
filled with sand 

The rock found in these borings was a granulated, 
highly crystalline variety having a brittle superficial crust 
Since the sand interspersed with 


necting channel borings were 


of variable thickness 


clay could not be considered as acceptable foundation 
soil, the building foundations were extended down to 
rock and the service wing of the building was constructed 
To maintain the 


on piers extending to the rock bed 


Fig. 4—Condenser and pump room level shows one of the 
units which requires 48,400 gpm of river water for condensing 


depth of foundations at a minimum, the buildings were 
located on the highest rock projections 


Station 


rhe boilers of this station are designed to burn pul 
verized coal or fuel oil. Normally, the fuel oil is brought 
in by barge from the Donges Refineries located about 40 
25 miles) from the station and is stored in two (2 
4,770,000 gallon) storage tanks. 
The main buildings consist essentially of the boiler 


km 
20,000 m?* 


room, turbine room and pump room 
For the first two installations, the boiler room contains 
Combustion Company 
Number one boiler was fabricated almost en 


four } Engineering design 
boilers 
tirely in the United States and erected by Combustion 
Number two boiler drums, superheater, economizer and 
miscellaneous fabricated in the 
United States and the balance of the materials was fur 
nished by Stein & Penhoét. Numbers 
three and four boilers of the second installation were fab 
ricated Stein & 


installations 


Somme accessories were 


Roubaix and 
Roubaix. The 
have th 

900,535 


erected by lour 
first and 
7 


ich boiler is rated at 227 


and 
boilers of the second 
same rating. E tons 
'bs) per hour at 93 kg/cm 
The 
lbs ‘hr 
the heat 


wall surface 


1322 psig) and 530 C (986 F 


steam demand at normal operation is 418,950 
The combustion rate is 14,612 Btu/ft*®/hr a1 
liberation per square foot of projected water 
is 73,651 Btu, ft*, hr 

By dimensioning the boiler liberally, as indicated by 
the relatively low combustion and heat liberation rates 
for firing Lorraine bituminous coal, the gas temperature 
at the boiler outlet is held to a 1904 | 
These low rates prevent slag from adhering to the water 
wall tubes and superheaters. The 


perature is 2012 F. 


maximum of 
ash softening tem 


rhe boiler room roof extends approximately 50 m 
164 feet) above the embanked land which makes this 
the highest building in Western France The steel 
stacks extend 26.5 m (87 feet) above the roof 

For the first two installations the turbine room con 
tains two (2) 50,000/55,000 kw ! 100,000 
110,000 kw hydrogen-cooled turbine-generators. Unit 
No. 1 consists of a Brown Boveri Company turbine and a 
Compagnie Electro-Mécanique generator. Unit No. 2 
was fabricated entirely by Compagnie Electro-Mécanique 


and one 
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Fig. 5—Central control room carries enough automatic 
devices to reduce operating personnel to a 7-man shift 


Umit Ne was constructed by Rateau and the 
generator | Jeumont The three units are rated at 89 
kg cm psig) and 520 C (96S F 


serving the turbines were fabricated by Delas 


urbine 
The condensers 
Che turbine room is composed of five (5)11. 5 m (37.7 


ft.) bays and the width is about 3S m (125 feet It is 
100-ton traveling cranes for han 


) 


equipped with two 
dling the turbin« 

The 
water pumps fabricated by Bergeron and driven through 
Citroen speed reducers. Approximately 11,000 m*/hr 
48,500 gpm) for each 50,000-kw unit and 19,500 m*/hr 


5.700 gp rf 


ind generator parts 


pump room houses the motor-driven circulating 


Loire River water are required for the 


first and second installations, respectively rhe cooling 


water for the condensers passes through Beaudrey 


Bergeron rotating screens. 


Since the Loire is a navigable river, 
both coal barges and fuel oil ships A 


ner extending 135 m was constructed along 


provisions wert 
made for receiving 
continuous 
the Loire 
tion of the central station provides a 
warehouse, shower and locker rooms, in 
, ete 
performed to determine the 
a total 


used to heat 


were 
ites It was determined that 


turbir xtraction stages should bk 


leaving the condenser from 77 F to a feed 
146 F at the rhree 


three (3 


the condensat: 


water temperature of boiler inlet 
high-pressure extraction 
installed Thi 
kw hr It is interesting to nots 


tary of heat rates for all French thermal 


4) low-pres ind 


feedwater heaters were gross station 


heat rate 0O Btu 
that in the 
stations dur 153 the average gross station heat rate 
was 16,000 Btu kw/hr 
pumps furnished by Sulzer are driven 
nt speed electric motors at 3,000 rpm 
uplings 
forced draft fans operate on a com 
be driven at three different speeds 
n by one 1080 hp constant speed motor 
at 750 rpn 720-hp two-speed motor operating at 
100 rpm and pm. Combustion air and exhaust gas 
ntrolled by dampers These 
the Bailey automati 


control syste nstalled in the station 


regulatior damper 


controls a i rf combustion 
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Fig. 6—Large windows in central control room face both the 
turbine and boiler room so operators can see both 


The generator voltage is 10,500 volts. This voltage 
is stepped up by power transformers to 60,000 volts for 
the local system and 150,000 or 220,000 volts for the 
interconnecting transmission system of France 

rhe electric motor drives whose ratings range between 
150 and 1750 hp are supplied from 5,000 volt switchgear 
Motors having a rating below 150 hp are supplied from 
switchgear at voltages of 380, 220, 110 and 24 volts 

One of the prime objectives in the layout of the sta 
tion was to reduce the number of station personnel to 
compare closely to that in American power stations, In 
order to accomplish this, the station is arranged to in 
located midway between 


Che boiler and turbine 


clude a central control room 
the boiler and turbine rooms 
control panels are equipped with sufficient automatic de 
vices to reduce the number of operators throughout the 
station to a skeleton crew The 
stalled include the following 


automatic devices in 


Boiler feed pump control 
Combustion control 

Controls for electrostatu 
lurbine supervisory instruments 


dust collector 


Soot blower sequential control system 


Sequential control system for evacuating fly ash 


Steam temperature control system 

Utiliscope for viewing furnace interior 
The central control is insulated for heat and 
noise and is equipped with large windows facing both 


Many of the manual and 


room 
the boiler and turbine rooms 
iutomatic controls have been extended to the operating 
floor level to be readily accessible to station personne! 

A total of five (5 
cient to operate the first two 50,000-kw units 


groups of seven men each are suffi 
Including 
supplementary services such as coal handling, ash han 
dling and maintenance crews, the total personnel required 
added, the sup 
ised appre 
1953 the 


is SO men As future installations are 


plementary crews will not have to be iner 
that during 


500 


ciably It is interesting to note 
French power 
100.000 kw 


The structural members of the station were constructed 


stations averaged men for every 


entirely of reinforced concrete with the exception of the 
turbine Phe 
higher loads, particularly the supports for the operating 
floor and the turbine-generator foundation, were poured 


room roof substructures subjected to the 
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with a concrete pump. The superstructure was poured 
either with a concrete pump or with the aid of cranes 

The materials required for the first and second installa 
tions include: 50,000 cubic meters of concrete, 95,000 
square meters of siding and 7,500 tons of steel 

The cement was transported by the railroads, the ag 
gregate came from a neighboring quarry and the sand 
came from the Loire River. The mixture of the concrete 
was controlled automatically or semi-automatically. A 
yard laboratory permanently established during con 
struction controlled the quality of the concrete mixture 

The architectural styling was accomplished by using 

aluminum panels attached to a steel frame that was fas 
tened to the building concrete structures. For the 
building interior this steel frame also supports Monorélith 
panels. These panels have a smooth surface and do not 
require any protective coating rhe air gap between 
the aluminum panels and the Monorélith panels is 60 cm 

ipproximately 23.5 inches) and forms an excellent 
thermal insulation for the building The turbine room 
contains a number of large windows that provide the 
building interior with natural light 


of Beauvoir 


Not very far from the Nantes-Chevire Station Ele 
tricité de France erected a com for the station 
personnel during construction of the station Che prop 
erty purchased was formerly the estate of Beauvoir 
Casth Actually this building is not a castle but a com 
fortable house characteristic of the latter part of the 
Nineteenth Century he land is conveniently situated 
ilong the side of a hill, southwest of the Station he 
homes that have been constructed are surrounded by 
large trees and the prevailing winds carry the exhaust 
from the station chimneys in the opposite direction Phe 
City of Beauvoir at the present time provides living 
quarters for sufficient personnel to operate the station at 
200,000-kw capacity The homes consist of: S three 
room buildings, 20 four-room buildings and 4 five-room 
buildings \ wood storeroom adjacent to each home 
provides space for the family bicycle The presence 
of hardrock did not permit the excavation of basements 
under the homes 

Between 1920 and 1930 the electrical system in Francs 
experienced a load growth rate greater than any other 
country in the world However, the load growth suf 
fered a very serious setback as a result of World War II 
damages. In the postwar six-year period between 1944 
und 1950, the load expanded 88.5 per cent as a result of 
rehabilitation of facilities indicating a large demand for 
powe}»r 

The Nantes-Chevire Station is a representative mil 
stone in meeting the power demands of the ever-increas 


ing industrial development in France 





Potomac Electric Power Company has retained Stone 
& Webster Engineering Corporation to design and con 
struct a 100,000 kw extension to the Potomac River 
Generating Station in Alexandria, Virginia, to augment 
the existing power supply to the District of Columbia 


In both June and July, all previous records for electric 


power consumption were broken by Potomac Electric 
Power Company which reports that the area served by 
it 1s growing so fast that its power demand reached 


$11,000 kw in midsummer 
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Atomization of Liquid Fuels by High 
Pressure Natural Gas* 


To improve flame effectiveness in open 
hearth steel making studies were made of 
flame patterns of oil and gas burners and 
the influence exerted upon them by the 
inner cone with particular emphasis on the 
role of the atomizing agents—air, steam 
and natural gas—the last of which pro- 
duced particularly good results. 


HE usé 


Iron Corp. has been a development which has 


taken place in a series of steps since 1949 when a 
member of the firm's combustion department, Eugene 
Miller, was 


ment work 


issigned to the open hearth for this develop 


nized that flame temperature is not nec 
criterion of the effectiveness of a 
urticular work rhe effectiveness of a flame 
altogether measured by temperature but by the 


It was rec 
essarily, by itself | 
fuel for a p 
is not 
intensity of combustion. In the case of an open hearth 
flame, it is the 


produced in the 


brilliance of the incandescence which is 
split second transitional period in the 
reaction when the free carbon is released from the heavy 
fuels re: its maximum incandescence before com 


bining h the O» present 


Flame Pattern Studie 


Mr. Miller's work was centered on the importance of 
the removal of the 
rats 
inner cone has been partially eliminated and substituted 


inner cone and its controlling effect 


on the of flame speed. In this development, the 


in its place is a sharply defined area of maximum flame 
heat 
When the kinetx 


entirely fron 


energy of the fuel input is derived 
1 the use of steam, one can readily 
from the flame 
flame itself, 
processes are profoundly affected by the 


ilmost 
elimination of steam 


development In the 


perceive why the 
irea is a desirable 
the 


presence 


reactior 
this, the four, five, or six 
pounds of um per gallon of oil which is introduced 
the flame area, goes through the pro 
rhis 
amount 


In short i curs 1S 


with fuel, being 


cess of dissociati into its component parts 


process ciation absorbs a tremendous 


of energy irea where it will materially reduce 


the intensity flame An equal amount of energy 
reassociation of the elements takes 


itely takes place where the 


is given uy] 
but unfortut 
amount of benefit 
The 
Iron Corp 


gas and air or ox 


place least 

in be derived 

first burner developed at Colorado Fuel and 
449 was constructed for premixing natural 


This 


ygen before entering the furnace 


m “Iron and Steel 


ni 


Heartt erintendent > lo ¢ 
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was accomplished by the utilization of cold primary air 
induced through the use of a patented venturi mixing 
chamber with the fuel oil being atomized with steam 
This burner was used on No. 7 furnace in 1950 and a 
monthly attained, using seventy per 
of the total Btu input from natural gas, at an ingot cost 


record was cent 


saving of twenty cents per ton. This saving was pri 
marily due to the difference in the cost of the two fuels 
Due to the shortage of natural gas through the winter 
months, it was necessary to develop a burner for liquid 
fuel only 
of a double gun burner, using steam and compressed 


rhis phase of the development led to the use 


air as the atomizing agents. This proved very satis 
factory and as natural gas became more plentiful, high 
pressure natural gas was used as an atomizing agent 

All preliminary work was done on small scale models 
and operated in the open which permitted a close study 
of flame patterns. The full burner 


was based on the desired flame pattern of the small 


design of a scale 
models 

The study procedure included the use of natural gas 
at pressures up to 150 psi with various sizes and shapes 
rhe oil and air combinations were studied 
upon the 


of nozzles 


in the same manner. This work was based 
theories which would permit the maximum utilizations 
of the inherent kinetic energy to be gained from high pres 
rhe bottom section of 
a venturi an air port through the burner shell, 
opening inside the furnace, which permits the use of su 


This 


resulted in a short flame of high temperature and radia 


sures the burner is essentially 


with 
perheated air from the uptakes, as shown in Fig. | 
tion 


top gun projects the high pressure gas and fuel oil mix 
ture through this area of maximum temperature where 


rhe angle and shape of the nozzle block in the 


the high kinetic energy content causes very rapid mixing 
and produces a high rate of flame propagation of the en 
tire fuel input giving a short compact flame of intense 
temperature and radiation 

Fig. 2 shows the nozzle block angle of the top gun 

After the preliminary and experimental work had 
been completed, and the desired flame pattern had been 
obtained, a full scale burner was built for furnace trial 


Burner Construction and Operation 


Fig. 1 as shown and Figs. 3, 4 and 5 show the detail 
section of the burner for which patents have been ap 


plied by Mr. Miller 
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Fig. |—Bottorm section of the full-scale oil burner designed 

to employ natural gas as an atomizingagent. This section 

is essentially a venturi with an air port through the burner 
shell so heated air frorm the uptakes can be applied 


We found that most furnace crews approach the use 
of high-pressure gas with a great deal of timidity. For 
this reason considerable care was taken in the selection 
of a furnace crew for the trial period, and today, through 
an educational program, this fear of high-pressure gas 
has been effectively eliminated with most of the men 

After due consideration given furnace crews, the first 
burner was placed on No. 16 furnace in September 1952 
It was so constructed that the fuel could be atomized 
natural gas, or any combination 
atomizing We found that our 
best results have been obtained through the use of natural 
gas at 140 psi pressure in both top and bottom burners, 
but the temperatures are so high that extreme care must 


with either steam, air, 


of these agents have 


be taken during the shaping-up period of the heat to 
prevent burning the roof. Due 
of our changing from natural gas to 
steam for atomizing during this period on the bottom 
In October the production on No. 16 furnace 
was increased from 9586 net tons to 10,373 net tons with 


to this condition, some 
furnacemen are 


burner 


the furnace being down during the month for a shot-gun 
or a quick roof 
In January of 1953 the monthly record was again raised 
to 11,073 net tons or an increase of another 700 net tons 
However, this 


his was an increase of 787 net tons 


making a total increase of 1487 net tons 
increase cannot be contributed entirely to the use of high 
Hot was increased in our charge 


pressure gas metal 


Fig. 3—Back end of the developmental burner gun assembly 
shows in the above sketch 
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STEEL 


Fig. 2—Nozzle block angle of the top burner gun, 4 degrees, 

and nozzle shape, above, projects high-pressure gas and fuel 

oil mixture through the high temperature zone created by 
the bottom burner, Fig. | 


from 46 to 56 per cent during the same period, but the 
only furnaces in which we have been able to produce 
10,000 net tons or better, the furnaces 
During January 1953 on No 


have been on 
using high-pressure gas 
16 furnace, we tapped 95 heats, with an average tap 
to-tap time of 7 hours and 56 minutes, and a charge-to 
tap time of 7 hours and 9 minutes and for one week 
during that month, we tapped 24 heats giving a rate of 
104 net tons per furnace day, or 31.98 tons per hour per 
1000 square feet of hearth area. Due to this perform 
ance on No. 16 furnace, we have just completed installing 
a new 10-in. high-pressure gas line throughout the shop 


Flame Temperature and Behavior 


By the use of an optical pyrometer we are getting 
flame temperatures ranging from 3450 to 3600 F at the 
No. 1 and No. 2 door peep holes, with the flame tailing 
out at the No. 3 door and with a temperature of 3100 F 
at the No. 5 door 
we tapped two 110-ton heats in 4 hours and 55 minutes 
six-hour with an 


Our job today is to 


During this record performance, 


ind any number of five and heats 
average two-hour charging time 
reduce our charging time of scrap if additional tonnage 
is to be made 

The flame pattern is shown in Figs. 6, 7, 
Fig. 6 shows flame pattern with both top and bottom 
burners operating. Fig 


Fig. 8 shows pattern of bottom burner only illus 


S and 9 


7 shows pattern of top burner 


only 


co 











ming in the burner shell 


Fig. 4—The enlarged air port o 
ig. 1 is drawn full view 


appearing at the bottom of 
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Fig. 5—Detailed data on the venturi employed in Fig. Fig. 6—Flame pattern with both top and bottom burners 
supplied in the sketch above operating has been photographed as above 


trating th ipid flame propagation and the area of max 
imum temperatul Fig. 9 shows the nose of the burner 
and the angle in which the high pressure gas and fuel 
oil is projected through this area of maximum tempera 


ture 


is shown us that the use of high pressur« 
in ner has had no detrimental effects on 
roof life oof life actually has shown a 10 per cent 


increase on this furnace, but as most of you realize this 

can probably be contributed to the additional attention 

given to the furnaces Fig. 7—When only the top burner is in operation the flame 

The sensitivity of these burners and the extreme tem pattern becomes as shown here 

peratures btained makes it desirable to have close coop 
eration between the furnacemen and the fuel department 
personnel. Instrument setting of the furnace is very 
practical, in fact, a required practice in order to obtain 
the maxim yperation from the furnace his con 
dition d an opportunity to conduct an educa 
tiona ogram on the use of this fuel \ class was held 
ne melter and his group of first and 
The program was set up to utilize the 
pra | knowledge which these men have obtained 
throug perie! ind the simple presentation of the 
techn background of the burner with the idea of 
placing ther their own initiative in determining the 
proper furna etting and fuel usage to gain the greatest 


el I ‘ t 

r individual furnaces Fig. 8—Bottom burner, alone, results in the flame pattern 
here. Flame is short and of high temperature indicating a 
Scrap melt-down occurs at a re rapid flame propagation and a confined area of intense 
ternperature 


ner is especially valuable in a shop with 


thus much overail heat time can be 
lso noticed, that in many cases, half 
pulled by the time the ore flush is 
t the furnace is hot and ready to 


uy 
eriences and Result 


the high-pressure gas 
itely 4,620,000 Btu per 
verage 1s 4,920,000 Btu 
up until this time the empha 
ge with little attention t 
emphasis 1s being placed on 
surprisingly as it may see 
is little as 2.000.000 to 2.800.001 
our ultimate goal, but there 
ypen hearth we must over: 
e a reality The biggest problen 


law is the inatifiias of lesion in Of Fig. 9—Camera shot, above, pictures the nose of the burner 
iv 18 the ins ng o 1 aes ne 
and indicates the angle at which the high pressure gas and 


; mr hry . } rl ' A 
w accomy lishment of his work fuel oil mix, Fig. 2, enter the high termperature zone 
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Above: the Biockhawk Station —Wisconsin Power and Light 
Company. Present capacity 50,000 kw. 


Below: the Rock River Station—Wisconsin Power and Light 
Compony. Present capacity 60,000 kw. 


Teamwork Tells the Story 


Blackhawk and Rock River generating stations are 


part of the large Wisconsin Power and Light Com- 
pany power plant system. They inject 110,000 kw. 
of electrical power into the veins of midwest indus- 
try. Officials and the engineering staff planning 
with Sargent and Lundy, their consulting engineers, 
wisely provided for the future of both plants as 
power needs increase. Significantly, dependable 
Rex® Conveyors perform the important coal-han- 
dling job. 

Any time you combine the top-flight construction 
of Sargent and Lundy with the experience and 
know-how of Chain Belt Conveying Engineers, the 


result is sure to be low-cost, efficient coal handling 
for years to come. 

When you plan a new coal-handling system or 
consider additions to your present facilities, put the 
specialized skill of Chain Belt Engineers to work 
for you 

Call in your nearest Chain Belt Company Repre- 
sentative. He will give you complete information 
on how to get the most for every coal-handling 
dollar you invest. Or, if you prefer, write direct to 
Chain Belt Company,4784 West Greenfield Ave., 
Milwaukee 1, Wisconsin. 


CHAI N BELT COMPANY 


District Sales Offices in all Principal Cities 
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Fig 


l1—Two welders working simultaneously to complete the weld in high-pressure piping 


Backing Ring Elimination 


Permits Ultrasonic Testing and 
Avoids Cracking at Piping Welds® 


By W. A. POLLOCK’ 


Wisconsin Electric Power Co. 


LIMINATION of 


welds at 


backing rings 1m all of the 
Oak Creek 


pipe 
Plant excludes the 
ing being loosened by vibration or other 
blading An 
1 to alloys such as 2 


Power 
h iZal? 
g turbine 


causes and even greater 


merit, when , per cent chrome 


per cen bdenum (P-22), which its 


notch 
irbon steel, is the exclusion of the points 
at the root of the 


1 of cracking 


more 
sensitive 
yf stress concentration weld and the 
resultan 

tality root beads could be made in the 


ibset g-up gas, by using a tungsten electrode 


with an inert shielding gas, was found practical after 
f proper end preparation 
effort 


rtant by product of the spent im 
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Pipe welds made without backing rings 
can be examined by relatively low-cost 
ultrasonic inspection. Also, this tech- 
nique excludes stress concentration at root 
of weld and the related hazard of cracking. 


that 
welds 


the backing ring elimination was the discovery 


relatively low-cost ultrasonic inspection of the 


was entirely practical and could replace the more ex 


pensive and less satisfactory gamma-ray inspection 
Periodic reinspections are readily made to leara whether 
the minor indications shown by the sonic test are in 
retained 

\ tubular preheater element development permitted 
time-clock 


temperature 


significant, and whether perfect reliability 1s 


starting and indefinite holding of preheat 


during night and week-end periods al 


craits 


necessity 


welders and associated 
shift 


clock welding of the 


lowing the scheduling of 


desirable day ind 


for round-the 


on more eliminated 


P-22 alloy 
De cripl 


; | f ? 
on of the Welding Procedure 


Adoption of the practice of welding without backing 
rings as standard practice with the first Oak Creek unit 
was the first basic change in our company s high-pressure 
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And Trve 
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r20°*Beve/ Sia 


o's Mus! 


procedure since welding was 


1930's 


pipe-welding 
udopted in the mid 
3 show the typical welding-end detail 


pipe-joint 
Figs and 
Special precautions proved necessary in practice and in 
corporated in the drawing are the infallible protection 
of the pipe ends against damage during shipment, and 
the unusually close tolerances which experience with 
three 1000 welds has proved 
practi il 

Perfect the 
obtained by slight internal turning at the fabricator’s 


To 


units and approximately 


matching of internal diameters, readily 
stress raisers 
the fabricator 


used for each 


shop, is required to eliminate 
the pre 
pipes pipe 
Accurate alignment of matching pipe ends 


munminize amount of turning, 
the 


connection 


selects which are to be 
is well as a sufficient length of small cross section at the 
pipe end are required to prevent cracking when the 
pipes are joined by fusing the ends without the addition 
of filler metal 

Early experiences with this welding procedure were 
discouraging The first designs of end protection were 
not satisfactory and many pipe ends needed repair prior 
to aligning The ends on the early welds were not truly 
matching and there was considerable difficulty in fitting 
Now that the ends are properly prepared there is very 
little need to do any field fitting work. Actually, there 
is no reason why precision fits cannot be supplied for 
pipe ends as well as for machine parts. It is only a 
matter of obtaining cooperation of the fabricator 

A 0.004-in. clearance ts the usual maximum opening 
allowed between pipe ends as they are lined up. This 
maximum clearance is realized by minor filing of the 
lips 

The fabricators are requested to avoid painting 3 ft of 


in case minor fitting is a necessity 


each pipe end because this paint melts and contaminates 
the weld As shown in Fig 
oughly cleaned and dried and then are held in position by 


1, the pipe ends are thor 
strong bolted clamps instead of tack welds while pre 
heater elements are attached to the pipes to be heated 


The cleaning contributed to noncracking of root weld 


Fig. 3—End protection shown on a 1534”, OD pipe as delivered 
to plant 


— 


Fig. 2—High-pressure welding end detail—typical 


An aluminum flux is applied as soon as alignment ts 
complete and clamps are tightened, Fig. 5 

Tubular preheater elements, discussed later in this 
paper, are clamped to the pipes, as shown in Fig. 6 
lemperature is maintained at 600 F during the entire 
welding process. Wisconsin Electric Power Co 


fications permit cooling after half of the wall thickness 


speci 


has been welded This is done when a week end or 


holiday interrupts continucus working 
applied next, is shown in Fig. 7. This 
ited electrodes 


The root pass, 
is followed by two passes with in. co 
ind the remaining passes to completion by using '/s-in 
illustrated in lead photo, i.e 
brush, 


and <-in. electrodes, 


Fig. | Slag and pinhole removal is by wir 


rotary files and grinding wheels, as shown in Fig. 8 

Next, the weld is stress relieved at 1350 F by induc 
tion heating using 750,000-cm flexible Fig. 9 
and finally the completed weld is checked carefully 


iratus, pictured 


cable 


shear wave ultrasonic test app 
Phe 


pletion of weld and stress relief 


with a 


in Fig 10 pipe 1s illowed to cool between com 


Examination of the root-pass surface within the pipe 


has proved many times that it is favorably smooth and 


free of scale. It may be curved slightly inwardly or out 


wardly, but it has no stress raisers. The outward curv 
ing occurs only when tight fitting is not done in aligning 
for 


uiter receiving proper traiming 


Practically all welders can qualify consistently 


smooth interior surface 
Backing Ring Elim 


nation Consid 


joint in the steam line of the 
West Penn Power Co. in Janu 
focused the at 


tention of the power industry on the need 


FE ulure of Ll we Ided 
Springdale Station of the 
i result of 


ary 1943, as graphitizatior 


for extreme 
ind erection of 


Millions of 
lv, for research, for 


care in the selection, design, fabricatior 


high-pressure, high-temperature piping 


dollars have been spent, consequent 


which graphiti 
temperatures in ex 


repair, and for replacement of piping in 


ition occurred due to operation 
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Fig. 4—Clamps maintain alignment instead of tack welding 


ble for 0.5 per cent molybdenum pip 


published a picture of a welded 
ntergranular graphitization at the 
iffected base metal. That photo 
several of the subsequent articles 
ind a photograph in another article 
nsible for investigations by our 

but also 


nto graphitization, into 


backing rings could be eliminated 


high-pressure piping and thus elim 


photograph in Emerson's paper shows a weld 


joining two 1 recessed backing ring on the 
backing ring is not tightly ad 


to the 


inside I pit Phe 
herent to the inside of the pipe, but a gap equ 
thickness of the backing ring exists. The ring has ay 


parently been caused warp away from the inside pipe 


wall by the weldu ind 
root of the 


metal 


stress-relieving processes 


Cracks are « weld joining the 
backing ring 
That 


notch at thi 


because ol 
ich alter 


nate heating ar cooling, the backing ring, due to its 


these cracks not unexpected 


In operation, at ¢ 


relatively lesser kness, heats up and cools down more 


rapidly than the adjacent pipe and high stressing of the 
notch results 


ind the backing ring 
occurs even though the rings are tailor-made in the 
The void affords an excellent location for cor 
boiler feed lines, due to oxy 
is practiced, it is almost impossibk 


he acid, and 


void between the pipe 
field 
rosion to start pecially in 


corrosion takes place 


uing with Backing Rings 


le experiences with backing rings 


ton power plant of our company 


tigations which led to the 
ring in an 


ultimate 


' 


king rings 4 backing 
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Fig. 5—Aluminum flux being painted on pipe ends after 
alignment. No gap is important for crack elimination 


|S-in. reheater outlet line was found loose and was re 
moved from the pipe without the aid of any kind of a 
tool. This backing ring had been installed by a piping 
fabricator when he was welding a short length of pipe toa 
Welders had not fused the ring and the 


gate valve 


pipe together and an inspection revealed that slag from 


the welding electrode had filled the space between the 
Had not this loose ring been found it 
into the 


ring and the pipe 
might ultimately have 
blading because that ring was not recessed and there was 
ind the turbine 


worked its way turbine 
no strainer between it 
of carbon-molybdenum 
to install 


On another occasion, a section 


pipe was removed after several years’ service 
steam dump valves in the reheater lines between the out 
let from the inlet to the turbine The 


welds in the removed section were examined for graphiti 


reheater and the 
zation backing ring 
pipe 

Internal inspection of boiler feed 
feed pump discharge flanges and through check valves 


ind some separations between the 


ind were found 


lines at the bouler 


revealed that corrosion under the backing rings has o 
curred due to oxygen in the feedwater at start-up and 
during very low loads, as well as due to ittack from 


cleaning the water side of ex 


vcd 


acid introduced when 


ne cases the backing rings are 
more than half gone, even though there 
attack on the pipe wall Phe turbulence 
cause is destructive of natural protective coating 
A June 15, 
piping and check 
plant stated in part as follows 


traction heaters In sor 


is only minor 


inside they 


1955, re port of an inspection of boiler feed 


Port Washington power 


valves from 


No. 7 S0OILER Freep Pump 


The valve body was clean and there was no evidence 
ot new erosion 
Piping on the 


and clean 


upstream side to the bend was in good 
condition The where 


valve body and piping meet, was made in November of 


to touch weld joint, 
1954 after piping was removed to permit weld repair 
of a valve body leak. No backing ring was used. In 
spection was by sight only, as writer could not get arm 
through valve body and into pipe in that direction 


Piping on the downstream side of the check valve 





good condition, smooth and clean, to the discharge 
weld where the valve 
away \ 


ilso im 
rhe backing ring at the 
ind 


al ve 


body pipe are joined has been eroded 


exists around the circumference 


groove 


MILER Freep Pump 


The valve body was clean and showed no new signs of 
eros10n 
to the first 


backing 


of the valve 


good condition The 


Piping on the upstream sice 


bend was clean and in 


ring at the weld where piping joins the valve body has 


eroded away \ groove , in. deep in relation to 


Deel 


pipe suriacs and 11) deep in relation to valve body 


diameter exists at this point 


On the downstream side of the valve, to the first bend, 
ilso appeared to be clean and in good condition 
at the 


ywed signs of erosion 


piping 
rhe backing 


' 


weld where piping joims the 


About 90 deg of the 
at the top of the pipe its eroded con 


ring 
alve be y sh 
ring circumference 
siderably, and similar erosion has occurred at the 7 o'clock 
lownstream. Some metal loss from the 


ud of the 


position, looking 


valve body just ahe backing rng was noted at 


the latter locatwr ‘ 
That backing ring 


tober 


clock 

s were entirely eroded away in piping 
operating since Ox Whether the 
away or break off in larger pieces cannot be 
If the 


expected. The adjacent pipe was not similarly eroded, 


948 is alarming 
rings waste 


predicted latter occurs, serious troubles may be 


ind one is caused to wonder about the condition of all 


of the rest of the backing rings which cannot be inspected 


(One important change in operation to arrest further 


demuineralizers for 


evaporators with the benefit of preventing carbon d 


} 


corrosion has been substitution of 


1OX1 le 


from entering the pre-boiler cyck 


De 


Adoption of 1000 F ste Oak Creek 


“et lectio1 


illo 


temperature at 


resulted in of the , per cent chrome | per cent 


molvbdenum 


58 


Fig. 7—Inert gas arc weld used for root bead 


- 


Fig. 6—Tubular preheater elements are easily installed 
and are unusually rugged and reliable 


not reveal 
method of 


that date did 
satisfactory 


Search of the literature at 
that anyone had developed a 
welding high-pressure alloy pipe in the absence of back 
ing rings although as early as 1947 an article by Eric Sea 
alloy pipe welding and showed a 


welding groove without a backing ring 


bloom (5) discussed 


John Chyle 


Messrs and 
L. @ Allis 
Rowland of Travelers 


Conferences were held with 
R. Keller of A. O. Smith Corp 
Chalmers Co., F. Boicourt and V 
Insurance Co valuable 
Many tests were conducted using an acetylene 
filler rods 1 


Lars¢ m ol 


and many suggestions were re 


ceived 
and various coated 


torch with and without 


welding rod sizes and weld-end details were tried in an 


) 


ittempt to weld without backing rings Che per 


cent chrome | per cent molybdenum alloy pipe which was 
to be used at Oak Creek power plant was used in these 
Finally the inert gas welding torch with non 


Backing 


trials 


consumable electrode was adopted up gas 


was found unnecessary with the design of welding groove 
idopted, as shown in Fig. 2 

Che practice of welding all high-pressure steam anc 
without backing 
with the 
insurance company afforded unqualified 


" 
i 
| 
i 


became standari 


unit The 


rings 
Oak Creek 
ipproval after 


water piping 


company practice first 
helping develop and test the procedurs 

ro join the pipe ends properly, the experience with Oak 
Creek that it protect the 
ends adequately in shipping and fabrica 
furnished the 


showed was necessary to 
erecting The 
matching ends 


0.005 im 


tors have cooperated ind 
to the 
The close fitting of 
plete penetration of the 


pletely eliminated the 


internal diameter tolerance of +0.000, 
the internal diam ind com 


inert arc root weld have com 


stress raisers and provided the 


necessary to properly inspect 


smooth inside surfaces so [ 


with ultrasonic test methods The sin. straight sec 


tion of the pipe end is approximately 6 i 
] 


found 


aesir 
not 


wctually needed, but this excess has been 


ible to allow some filling for fitting when bends are 


exactly as specified 
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Fig. 8—A rotary file is used to remove slag and pinholes 


trasonic Test Method Adopted 
Ultrasonic testing was first used by the writer's com 
This 


1 discussion of a paper in 1951 by the 


pany to inspect the pipe ends for imperfections 
was reported in 
writer (6). One crack several inches long and '/sin. deep, 
which was found in an elbow next to a reheater header 
on a Port Washington unit, was repaired, preventing a 
outage It was natural that, after the 
the pipe 
eliminated, ultrasonic 


possible forced 


surface of was smooth because the 


internal 


backing rings wert testing was 


considered as a pipe weld inspection method. A pre 
vious trial of the ultrasonic method of weld inspection 
Port Washington had proved un 


with backing rings at 
l the 


successful because of the interference reflection of 
backing ring 
Specimer 


lack ot penetr 
deliberately 


wn defects such as slag inclusions, 

» the root and cold shuts were put 
weld All were located reliably by 

r, in qualifying the ultrasonic method 
luded that ultrasonx 


ted was 


Inspec tion 


possible with clear and 


found but in all 
ASM! 


gamma-ray testing 


detects were 


thev were | t n that allowed by the code for 
\fter one 
se welds were reinspected, and the 


ited of the 


piping defects when using 


year 


same def ve low and found to be same 


magnitude as they were originally 


large 
| the qualification test was arranged 


Ln engine i ie of the insurance mpamies 
observed the 
with his assistance His company has given its approval 
| ire when the test is administered a 
blished procedurs 
ic inspection of welds was not new 


950 by W. B. Bunn and W. ] 


stated in part, under the 
The ré 


that 


Its use ; ty ‘1 
Mitcl 
heading 
ultrason will al find its 


ré port 


nection juestion 


iS no 


use in weld inspection 


How 


deficiencies, among which are 


Equipment te portable and reasonably fast 
ever t has rtain DasK 


la la peri ent record, (2 


greater dependence on 
_— 

SKili 
tablishing 
munor Dut 


nd integrit f the operator and (3) difficulty in es 


acceptance that will detect 
the root areas of 


the weld 
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Fig. 9—Stress relieving by induction heating follows weld 
completion. . Cables at left with connectors at each eleva- 
tion provide stress reliever supply with minimum cable 
handling. A second weld is being stress relieved on right 


We believe that the taking of pictures of the screen of 
the instrument when indications found by ultra 
sonic testing will provide a permanent record. This, 
accompanied by a careful log of test observations, will 


are 


provide as good a record as the steel forging manufac 
turers furnish turbine manufacturers for their large tur 
hen, recheck is 
made easily by simply removing the pipe insulation dur 


bine and generator forgings too, a 


ing an outage, and repeating the initial tests. The com 
plete weld can be reinspected at such times 

Phere is no substitute for a skillful and dependable 
ultrasonics operator 
this that it prefers to employ a commercial inspection 
service in order to obtain the best in experience and test 


Our company is so convinced of 


technique 

he elimination of the backing ring has reduced the 
problem of obtaining a good ultrasonic indication of the 
condition at the Further, it has been 


found that if the pipe walls do not line up perfectly, by 


root of the weld 


weld from both sides, it is possible to 
difference in the 
of the 


gives 


examining the 


evaluate accurately the amount of 


If examination from one side 
other 
none, one can safely conclude that there has been 100 per 
cent penetration to the inside diameter of the larger pip 


If there is an indication from both sides, the 


internal diameters 


weld gives an indication and from the sic 


diameter 
lesser of the two indications can be taken as the amount 
of lack of penetration 

New Standard for U/lirasonu 


Proposed Inspection 


Chere is much to be said for establishing standards of 
inspection. Up to the present time it has been usual pra 
tice to make up a test piece of pipe to provide curvature 
ind wall thickness exactly like that to be tested and to 
a defect of | 
mark in the 
tivity than is apparently desirable, 
sensitivity the 
It is believed that the standard should be established by 
lrilling a hole into the test pipe with a flat bottom drill 
with a diameter 2 or 3 per cent of the wall thicknes: 
Chis hol drilled at the that at 


simulate per cent by making a small chisel 


surface. This has given a far greater sensi 
and due to this high 
down somewhat. 


inspection is slowed 


should be same angle as 


59 





which the ultrasonic crystal transmits its beam so the 


beam will strike the bottom of the hole squarely 


Advantages of Ultrasonic Testing 


several 


The 
a rapid 
X-ray or gamma-ray; (¢ 
especially now that a smaller one-wave tester has been 


idvantages of ultrasoni 
b) relatively inexpensive when compared to 


inspection art 

the equipment is very portable, 
developed; (d) retests may be made of areas where minor 
defects are noted, these retests being on a periodic basis 
to learn whether the defects need removal or repair; (e 

it these reinspections the entire weld is reexamined for 
soundness; (f) these reinspections do not require drilling 
i hole for the radioactive cobalt insertion and the subse 

quent rewelding and stress relieving of the repair; (g 

in independent referee is obtained when the inspection is 
contracted for through a company providing this service 

r Preheater Element Development 


Tubula 


2'/, per cent chrome | per cent molyb 
shifts of 


Preheating the 


denum piping during the several welding pre 


sented somewhat of a problem 

Most authorities agree that it is desirable to maintau 
preheat temperature through at least half of a weld 
Many contend that the weld should not cool down until 
that the 


the weld is completed and some recommend 


welding immediately secaus 
half of 


that 


relieving follow 


effects could be found in tests when 


stress 


no adncverse 


the weld was completed before allowing cooling, 
procedure was adopted 
elements is favored over in 


Preheating by resistance 


coils because of the 
Then, too, when induction coils are used, 
shut off the 
elements offered by the 
250-watt strip heaters which 
10 solid 
idequate These 
rugged and failed due to short circuits, burnouts and me 


duction less expensive equipment 
requirements 
it is necessary to current during welding 
rhe only 
turers for this service 


toge ther in No 


resistance manul ac 


were 


were strung wire to produce 


heating capacity heaters were not 


chanical damage The delays caused by failures were 


Fig. 10—Ultrasonic inspection. The engineer, using an 
angle crystal, probes for indications of flaws. The standard 
specimens for calibrating the instrument are at the left 


60 


and the 


time consuming man-hours lost due to the de 
lays were expensive 

A tubular preheater element of 2100 watts bent in a 
sinusoidal shape, designed and made up for trial, proved 
satisfactory and was adopted for Oak Creek 2. Sev 
eral advantages have accrued, affording savings of over 
$16,000 for the 350 welds of each unit 

Since the heaters are flexible enough to form to the 
various pipe diameters, only one size is needed. No 
cleaning or preparation is required after the heaters 
have been used in order to prepare them for the next 
weld. The fitters can fasten them to the pipe with a 
single stainless steel strap which is tightened with a 
bonding tool. Welding is conducted on a day schedule 
ind heat is maintained over week ends without anyone 
in attendance. The heat is turned on by time clock 
during the night prior to start of a weld and is up to the 
desired temperature at the beginning of the shift 
details and procurement of 


Information on design 


these heaters will be furnished upon request 
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Sound engineering for flood « of the sn 
ind streams of the northeastern United States, 


~ontrol iall rivers 
based on 
proper information, must be undertaken in order to 
prevent a recurrence of the New I 
ister, according to W. W. Horner, chairman of the 
Engineers Joint Council Water Policy Panel. 

As far back as 1951, according to Mr. Horner, the 
Engineers Joint Council reported this lack of important 


information of the New England rivers and recommended 


recent ngland lis 


the installation of more measuring devices in the area. 
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Test of Accuracy of Sampling Mixed 
Coals with Small Increments 


By R. L. CORYELL,’ and F. J. SCHWERD,' 
Consolidated Edison Co. of New York, Inc. 


Test data have been obtained on sam- 
pling of coal with small increments taken 
by hand and variances determined on each 
step of the sampling, reduction and analy- 
sis. Each step was also tested for bias and 
no evidence of bias was found. A high in- 
crement sample variance was found, and 
reduction and analysis variances were 
larger than had been expected. These 
large variances indicate that with 3-lb in- 
cremments the present ASTM coal sampling 
requirements are inadequate. 


i study (1)! was made of the coal 
g at one station using mechanical samplers 

lect That 
tended during 1953 to obtain the accuracy 


his 


whicl large increments (50 Ib.) 
study was « 
of the 


scribes the 


manual sampling procedures paper de 
later studies. 

In any tests of accuracy of sampling it should be estab- 
lished that there is no significant bias in any of the steps 
It is essential that preliminary 


r such bias and that any bias found in the 


in the sampling procedure 
tests be mace 
coal sampling or in the subsequent reduction and analy 
sis be eliminate: 

The tests on the 


lore 


manual sampling of coal were there 


designed to include 


rests for bias at any state of the sampling opera 
tions 
Determination 


value 


of the sampling variance. This 
includes both the trend and the 
nt variances for the coal 

ition of the variances of the reduction of 
ple to a laboratory pulp 

the variance due to small ran 


mination of 


errors in the laboratory analysis. 


For these tests only 
theoretically the 


mixed coals were sampled as 
ffer higher variances than individual 
ash analysis of 


These riances are based on the 


the coal sampl 


coals 
this constituent provides the most 


sensitive me f changes in coal quality 


Sampling Procedure 


il is crushed to minus | in. size at 


towers and is fed to lorry cars 


ich lorry car 


1ding 


the boiler feed hoppers. I 


Engineering De 


Mechanica 
York, Im 


numbered reference 
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size Sit X 6'/, ft & 5°/, ft) holds approximately five 
On one side of each car, at mid-height, is located a 
sampling opening (approximately 6 in. X 7 in.) with a 
sliding door 

Every fourth car is normally sampled by opening the 
The hand samples so ob 


tons 


door and inserting a scoop 
tained are collected in large, covered cans. Upon com 
pletion of the sampling of a cargo, the gross sample is 
crushed to 95 per cent passing a No. 4 sieve by means of 
a crusher sampler, which collects a fixed fraction of the 
coal through a 

This 


final samples which are placed in five gallon cans and 


Save spout 


‘save’ portion 1s riffled by hand to produce two 
sealed. One sample is sent to the laboratory for reduc 
tion and analysis. The duplicate is retained as a station 


reserve sample 


Preliminary Tests for Bias in Hand Sampling Procedure 

Preliminary tests for the presence of bias were made 
at the crusher-sampler by collecting ten special gross 
samples of approximately 50 Ibs each taken by sampling 
scoop in the same manner as the regular cargo samples 
rhis test program is shown diagrammatically in Fig. | 
Each sample was put through the crusher-sampler and 
divided into “‘save’’ and “‘reject’’ portions. These were 
later reduced and analyzed for ash 

In addition, duplicate pulps were prepared and ana 
lyzed from the “‘save’’ portions as a preliminary check on 
the accuracy of the laboratory reduction and analysis 
Results of these tests are shown in Table I 

A statistical comparison of the results was made to 
determine the probability of bias. The method used was 
the null hypothesis for comparing two sample universes 
his method assumes that no bias exists if the ratio of 
the average difference between pairs to the standard 
deviation of that difference 
ott 


is less than the critical value 
for a specified level of probability 


d / 
Van<i 


Where 


d average difference between pairs ol analyses 
Standard deviation of the difference 





Editor's Note: Two articles by these same 
authors will follow. The one reports on 
the accuracy of top sampling of railroad 
cars and the second on the accuracy of 
laboratory preparation and analysis of 
coal sarnples. 














Number of pairs of analyses 


Limiting ratio for (6— 1) degree of freedom at the 


probability level desired 


Calculations by this method vielded the following results 


Further tests of the probability of bias at the arious 


tates of reduction and analysis were also made in the 


course of the main test program, by making a similar 
tatistical comparison of pairs of analyses at each step 
None of these comparisons showed statistical evidence 
the reduction and analysis of the coal 


of any bias in 


imple 5 


PRELIMINARY TEST ON CRUSHER 


AND REJECT PORTIO?D 


of Hand Sampling 


\ test program was set up to furnish the necessary data 


| 
or the determination of the overall accuracy of hand 
ipproxl 


with small increments (1.¢ 
(s shown diagrammatically in Fig 


of data on the 


sampling ol coal 
} Ib « iu“ h 


this program also pro 


mately 4 
ides for collection 
inalysis of these 


subsequent steps in the reduction and 


sample increment 
For this 


lanwu ally, 


test sixty small increment samples were take 


two from each of 30 cargoes. No two incre 


were taken from adjacent portions of a carg: 
top can, weighed 


nt was pl iced im a fniction 


the laboratory where it was reduced and 
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Fig. |—Preliminary tests for the presence of bias were made 
at the crusher-sample and handled as the diagram shows 
above 





inalyzed tor ash content In the laboratory each sample 


was divided after crushing to 20 mesh and each portiot 
inalyzed separately 


ilso ot 


inaly 


Portions of the regular station samples wer« 


tained to check the accuracy of the reduction and 


sis [wenty-one separate cargo samples were prepare 
by taking the reject from the regular sample and dividing 
Save 


same in the crusher-sampler. Each portion was 


iunalyzed for ash 


lables II and 


then reduced in the regular manner and 


Che results of she 


these tests are wn in 


[Il 
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Fig. 2—A test program as above was set up to furnish data 
for determining the overall accuracy of hand-sampling with 
small increments 


f accuracy of any coal sampling are 
of the 


itions were made 


laboratory reduction 
at the 


For this purpose, 


dependent accuracy 


and analysi laboratory 


over the period of these tests thirty 
of the regular ples received at the 
riffled twic« 


was then reduced t 


laboratory were 


roduce replicate samples 


Each sample 


pulp in the regular manner anc 


rABLI I ABORATORY 
aNATY 4) CRUSHED 
Per Cent Ash 

1 Portico 
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analyzed for ash. Over the same period duplicate 

analyses were made on sixty pulps of other shipment 

samples. Tables IV and V show the results of these tests 
A statistical analysis of these results for the determina 

tion of the probability of bias in the various steps of re 

duction was made in the same manner as described in the 

discussion of the preliminary tests 
rhe following results were obtained 

Ne Std 


of Dev Ave 
of Diff Diff 


Critical 
Value 
Samples 
Reduction and 
Gross Sample 
Reduction and 
ab. Sample 
Reduction and analysis of 20 
Mesh Sample 


analysis of 


analysis of 
0 06 0 ¢ 2 O88 


rhese results confirmed the findings of the preliminary 
studies that there was no evidence of bias in any stage of 
the reduction 
of the 3-lb inere 


ments was computed from the data given in Table I! 


rhe sampling variance (s,2 + s,°/% 


Comparison of the pairs ol analyses at each stage of re 
duction and analysis provided the variances of each of 
these steps 


rhe results of these computations were as follows 


ampling variance of individual 3-lb increment 
f Station Reduction to 4 Mesh 
Variance of Reduction to 20 Mesh Sample 
Variance of Reduction to Laboratory Pul; 
Variance of Analysis 


Variance o 
\ 


yam ple 


Variance of Reduction and Analysi am ple 


his variance value of 0.1768 for the reduction and 
inalysis of the hand samples compares closely with the 
corresponding value of 0.1763 obtained on the mechanical 
samples (! Phis close check over a period of two years 
consistent and analysis of the 


indicates preparation 


samples in the electric stations and at the laboratory 

rhe 
rccuracy with the procedure tested was calculated from 
the Bertholf formula 


number of increments required for a specified 


ABORATO 





This gave the following results for coal of the average ash 


K 


content of the sixty increments tested (9.7 per cent 


For Special 
For Commercial Purposes Purposes +5 
+10°% of Ash Content Ash Content 
Ind Indi 
cated ated 
by ry 
Test Required Test 
Results by ASTM Results 
(iver 
1OOD ° 
‘ 


“ze of ” ton 
No. of Gro oa 1D 
Total >} 


° 1000 
I 
: I 
Weight 


{ Increment ”) 


{ increment : $ 6 


* According to Bertholf's formula, the nu rements is independent 


of the ze f the lot 


hese data show that the number of 3-lb increments for 
the ‘“‘commercial purpose’ accuracy is greater than re 
quired by ASTM for lots under 1000 tons. Interpolating 
between the values obtained in these tests and the results 
of the mechanical sampling test 50-lb increment, the 
number of 6-lb increments required is found to be 30, 
which is still more than specified in the ASTM proce 
dures 

For 
ment 
gross samples, each as large as that needed for 


special purpose’ sampling, regardless of incre 


size, it appears necessary to take tour separate 
commer 
cial purpose Merely 
taking four times the number of increments combined in 
a single gross sample, as given in ASTM specifications, 
Since the 


sampling with that size increment 


will not give the desired sampling accuracy 
variance require d to meet the accuracy spec ification for 

special purpose’ sampling of this coal is 0.0588, and the 
variance of reduction and analysis found in these tests is 
0.1768, it is evident that a single gross sample will not 
suffice least four 


samples must be taken, and reduced and analyzed sepa 
! 


gross 


lo meet this specification, at 


rately as shown above 


Comparison with Earlier Investigations 


rhe following tabulation shows the comparison of the 
variance of the coal tested with that found in previous 
studies on similar coals 


Incre 
ment No. of 
Ash Weight Incre 
ntent It ments 
7 ‘ ~ 
‘* x0 
:* 


Mixed x f ) 


° This size \ ariance 
increments of varn weights 


These figures show the variance of the mixed coal to be 


25 per cent higher than the “‘straight 


This is in accord with previous 


ipproximately 
coals previously tested 
expectations. This higher variance is a partial explana 
tion of the calculated greater number of increments re 
quired for the ASTM 
as compared with the number specified 


‘“‘commercial’’ sampling accuracy 


Conclusion 


these 
s concluded that 


From tests of hand sampling of current coal 


“argoes it 


No evidence of bias was found 1n the reduction of 
the sample at either the station or the labora 
tory 

Variance of sample reduction was found to be much 
higher than anticipated and points to the de 
sirability of further investigation of sample re 
duction procedures 

rhe variance of the 
tests ibout 25 per cent higher than the 
variance of the straight coals tested previously 

For ‘“‘commercial purpose the ASTM 
requirements for lots under 1000 tons appear 

For this purpose it is indicated that 


mixed coals used for these 


was 
accuracy 
inadequate 


either the minimum size of 
increments should be in 


increments or the 


number of 
hese requirements will also provide 


minimum 
creased 
this accuracy for sampling lots over 1000 tons 
hese tests confirm 
that the ASTM special purpose sampling accu 
racies such as +5 per cent of the ash content can 
only be obtained by increasing the precision of 
the sample reduction or by taking and analyzing 


1 


the earlier observations (1 


several gross samples separately, as provided by 
the ASTM method 
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What’s the low-down on blow-down? 


pay its way in a matter of months. To get all 


The whole story will probably surprise you. It 
is true, for example, that about 90°; of all 
boiler blow-down today is still hit-or-muiss 
It's also true that equipment to do the job 


right can save enough wasted heat units to 


the eye-opening facts send a card, letter or 
1543 W. Morse 
*“Blow- 


wire to The Madden Corp., 


dve., Chicago 26, Iil., and ask for 


down Low-down.” 
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The Formation of Bonded Deposits in 
Pulverized-Fuel-Fired Boilers 


By P. H. CRUMLEY,’ A. W. FLETCHER? and D. S. WILSON? 


British findings on bonded deposits in- 
dicate chlorine as well as sulfur content of 
the coal plays an important part in the 
formation of these deposits with pulver- 
ized coal firing. Here is a very recent re- 
port discussing these elements and their 


role in deposit formation. 


Suriaces ol 
output 


the external heating 


cause serious reduction in the 


EPOSITS on 
boil rs ¢ 
ind efficiency of the boiler plant, and by increasing 

with which the boiler has to be shut down 

significantly reduce availability Phe 
has shown 


the frequency 
lor cle 
work of the 

that the fort 
high-temperature heating surfaces of boilers is caused by 
alkali 


has also been 


ining may 
Boiler Availability Committe¢ 
nation of alkali-bonded deposits on the 


metals vaporized from the fuel bed. It 
shown that deposits of this type are as 
sociated with the combustion of coals with a high con 
tent of volatile salts of alkali metals; since these salts are 
thought to be the chlorides, a correlation 
postulated between the extent of formation of 
bonded deposits and the chlorine content of the 
burnt It was shown by Crossley (1 that 
trouble ynded deposits in stoker-fired boilers was 
likely to occur the chlorine content of the coal 
burnt exceeded about 0.3 per cent 


salts of 


bee 1 
alkali 


coals 


has 


severe 
with bi 


when 


ently it was thought that pulverized fuel 
ilmost immune from the formation of bonded 
deposits. Possible reasons for the immunity of pulver 
ized fuel boilers compared with stoker-fired boilers were 
suggested by Crossley (2); these were the lower tempera 
the shorter time of combustion, the greater amount 
ash, and mort Thus, there 
iporization of salts of alkali metals and 
a stoker 


Until re 
boilers were 


ture, 
of fly 
is probably less \ 


oxidizing conditions 
more fly-ash in a pulverized fuel boiler than 
fired boiler, and accordingly the salts which condense ar¢ 
diluted with sufficient fly-ash to be rendered harmless 
Within the last 


occurred im sev 


few years, however, bonded deposits 
eral pulverized fuel boilers burning 
fact, recent trials 
Authority (the re 
privately to the 
suggest that 
content the 


have 
chlorine content In 
British Electricity 


coals of high 
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bonded deposits in pulverized fuel boilers may be even 
more rapid than in stoker-fired boilers. At the present 
time, the output of such coals is not large enough to 
cause any serious problem, but the problem may become 
serious in a few years’ time owing to a large expansion 1m 
the production of high-chlorine coals 


Characteristics of Bonded Deposits 


rhe alkali-bonded deposits found in stoker-fired boilers 
usually on the superheater surfaces) have been de 
scribed by Crossley. (1, 2 The deposits are thought to 
be formed by condensation of alkali salts on the heating 
surfaces; the salts, which 
molten condition, then trap particles of fly-ash, building 
up a deposit consisting of ash particles bonded by a 
matrix of alkali When under the 
mic roscope the ash partic les and the crystalline matrix 
and in this 
The deposits always have a 


condensed are in a semi 


sulfates examined 


can be clearly seen, way bonded deposits 
can be readily identified 
high content of alkali metal (10 to 30 per cent as alkali 
oxide) and of sulfate (10 to 45 per cent as SO 

Bonded deposits obtained from pulverized fuel boilers 
are generally similar in appearance to those from stoker 
fired boilers, and in particular, microscopic examination 
shows them to consist of fly-ash particles embedded in a 
crystalline matrix. However, the analyses are usually 
different, the alkali metal content being lower and the 
calcium content higher than in deposits from stoker 
sulfate content is of the same order 
in dé posits trom both types ol boiler, but deposits from 


Irom 


fired boilers The 
stoker-fired boilers are usually acidic while those 
pulverized fuel boilers are usually alkaline 

rhe difference in the analyses is shown by 
lable I for deposits taken from high-temperature sur 
faces and classified as bonded by microscopic examina 


results in 


tion hese results, which are based on examination 
of 17 sarnples of deposits from pulverized fuel boilers and 
20 samples from stoker-fired boilers, represent the aver 
age analyses of deposits from seven different stations 

In many cases the alkali-metal contents of the deposits 
from the pulverized fuel boilers were too low for them to 
as alkali-bonded despite their appearance 


particularly well il 


be classified 
under the 
lustrated by the analyses of two samples of bonded de 
posit shown in Table II, one from the superheater of a 
pulverized fuel boiler and the other from the superheater 
of a stoker-fired boiler, both of had fired 
with the same coal (chlorine content about 0.9 per cent 


microscope. This is 


which been 


AVERAGI 


ANALYSI OF BONDED DEPOSI 
EVI POWER r 


TATION WEIGHT PEI i 





ANALYSIS OF SUPER 
c 


HEATER DEPOSITS (WEIGHT PER 
2NT 


I 


Stoker - F wred 
Boiler 


Pulverized Fuel Fired 
Constituents Boiler 


in 7 
Perth, 4.4 49 
Alin; 8.6 15.6 
Pos 0.3 0.5 
Cal ] ; 43 
Nak je ‘2 20.4% 


th m7 248 


26 ¢ 


calcium sulfate 
may be acting as a bonding agent as well as sulfates of 
ilkali originally suggested by Carlile, (3 
ind it appears from the analyses of some deposits that 
they 
Accordingly, it is suggested that deposits of this type 


The possibility therefore arises that 


metals, as 
are bonded almost entirely by calcium sulfate 
‘calcium-bonded 


be described as 


hese deposits can be identified by the following 
A small sample of crushed deposit is boiled 
with distilled water and allowed to settle A drop of the 
supernatant liquor is then placed on a 
slide and the liquid slowly evaporated on a warm hot 
plate rhe residue is examined micro 
100 diameters. If 
the deposit is of the calcium-bonded type, clusters of 
sulfate 


the conditions 


method 
microscope 


2 to 4 mnutes 


scopically using a magnification of 


crystals of calcium 


Under 


distinctive needle-shaped 
as shown in 


test. 


will form, 


ot the 


Fig 


sulfates other than calcium do not give 


characteristic crystals 


In general, deposits trom stoker fired boilers give no 


crystals of calcium sulfate. Most deposits from pul 
verized fuel boilers give some crystals, but only calc1um 


bonded deposits give a large quantity of crystals 


Vechanism of Formation of 
Calctum-Bonded Deposits 


rhe bonding agent in alkali-bonded deposits consists 
of alkali-metal from alkali-metal 
chlorides in the It is not known whether deposit 


sulfates derived 


coal 


1*—Calcium sulfate form clusters of distinctive needle- 
shape crystals which help identify this compound 


Fig 


* Crown copyright Reproduc ~rmission of the Contr eu 
’ 


Matiopary (Mee 
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formation is initially due to the chloride or the sulfate; 
since both salts are readily fusible, it is probable that 
either can act as the initial bonding agent. However, 
calcium sulfate fuses at a relatively high temperature 
(m.p. 2370 F), and therefore cannot be the initial bond 
ing agent in calcium-bonded deposits. The only calcium 
compound with a relatively low melting-point likely to 
occur in boiler flue gases and which would act as the 
(m.p. 1400 F) 
Calcium chloride is also a relatively volatile substance 


initial bonding agent is the chloride 


compared with sodium chloride, and deposit formation 
could therefore proceed by condensation of calcium 
chloride on the boiler heating surfaces. The condensed 
calcium chloride would provide a matrix 
for ash particles, forming a bonded deposit, and the 
chloride would subsequently be converted to the sulfate 
by the action of the sulfur trioxide and sulfur dioxide 
in the flue gases 


semi-molten 


Although calcium chloride is not found in deposits, 
the above theory suggests that calcium chloride should 
be found as such in boiler flue gases. This point has been 
investigated by taking dust samples from the flues of 
three pulverized fuel boilers. The dust above about 2 
microns in size was precipitated in a small cyclone and 
the calcium chloride was extracted with ethyl alcohol 


and determined. The results are shown in Table III 


rABLE Ill—CALCIUM CHLORIDE CONTENT OF PULVERIZED 
FUEL FLY-ASH 

hiorine in coal, per cent 094 0.37 0.32 

alcium chloride in fly-ash above about 2 


microns, per cent 0.74 f Lal 0.04 


that an appreciable amount of calcium 
chloride was present only in the flue gases from the boiler 
fired with coal of particularly high chlorine content; 
this was the only boiler of the three in which bonded 


It appears 


depx sits were formed 

It seems that the amount of calcium in the coal ts 
not of great significance with respect to the formation o1 
flue calcium 
bonded deposits have been found in boilers fired with 


coals of both high and low lime content 


calcium chloride in_ boiler gases, since 


It seems possible that the calcium chloride found in 
the fluc either of two 
i) It could be present in the coal and be vaporized during 
It could be formed in the flue 
chloride 


gases could originate in ways 


combustion il gases 


themselves by interaction between hydrogen 


ind calc1um carbonate or oxide 
[hese two possibilities will now be examined in detail 


It has been stated that most of the chlorine in British 
coals is present as chlorides of alkali metals (2 The 
nature of the chlorine in a number of coals, mostly 
the East 
vestigated Ten 


ot 5 


from Midlands, has recently been further in 


samples of coal were ground to a size 


microns or less, and extracted with water. The 
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aqueous extract from the coal and the coal itself were then 
analysed for sodium, potassium, calcium, chlorine and 
sodium, potassium and calcium were de- 


The results are 


sulfur Phe 
termined with the flame photometer. 
shown in Table IV, in which the coals are 
descending order of chlorine content 


arranged in 


It has previously been reported that more of the 
chlorine can be extracted by water from ultra-finely 
ground coals than from coals ground to the ordinary 
pulverized-fuel specification (4 rhe results 
show that in many coals the chlorine can be extracted 
almost quantitatively after ultra-fine grinding 


above 


Phe significance of the results can be more easily ap 
preciated by expressing them in gram-equivalents per 
1000 g. of coal he results are shown in this way in 
lable \ 


ER-SOLUBLE MATERIAL IN HIGH-CHLORINEI 
1-EQUIVALENTS PER 1000 G. OF COA 


Table V that the 
1S found in the aqueous extract as sodium 
soluble 


al seen from major part ol 
the chlorine 
and 
sium and soluble sulfate is relatively small 
the 
anions 
presumably bein 


calcium chlorides The amount of potas 


In most of 


there 1s a 
ms in the aqueous extract, the differences 


coals reasonable balance between the 
ind cat 
gy aue to le presence OT other 1ons which 

lue to tl r f oth hicl 
were not determined, e.g., magnesium 
results do not establish that calcium chloride 


is such in coals of high chlorine content, but 


These 
iS present 
they suggest that it may be present and that the possi 
bility of calcium chloride being vaporized during com 
bustion cannot be 

In addition to the possibility of calcium chloride being 
vaporized as such from the fuel, there is also the 
bility of its being formed by reactions in the flue gases 


ignored 

possi 
In most coals, considerable portion of the calcium is 
entitious calcium carbonate (ankerites 
coal will result in the separation of dis 
coal sub 


present as idv 
Pulverizing the 
crete parti les 
ind during combustion these particles of carbon 


of calcium carbonate from the 
stance, 
ate may well be expected to dissociate, giving rise to re 
active particles of lime in the flue 
the boiler system the lime particles will 


gases At some 
temperature 
react with acidi 
able product 
calcium chloride and calcium sulphate 


onstituents of the flue gases, the prob 
the reaction at high temperatures being 


It can be shown from thermodynamic considerations 
that calcium chloride in the liquid or solid phase will 
tend to react sulfur dioxide in flue at all 


Also, at tempera 


with the gases 
ng calcium sulfate 
1400 F 


calcium 


temperatures, givi 
tures above abou 100 to depending on the 
the coal), chloride in the 
gas will tend to react with water vapor 


will be 


chlorine content 
pre seTice 0 uit 
to give lim nd HCl, whereas calcium sulfat 
stabk peratures up to about 2000 F 

It migh 
tions that « 


pear from these thermodynamic considera 


lcium chloride could not be formed at all in 
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boiler flue gases; however, the thermodynamic data 
refer only to equilibrium conditions, and if the rate ot 
formation of chloride were rapid compared with its 
subsequent conversion to form sulfate, the chloride could 
exist in conditions under which it is thermodynamically 
unstable. Further, calcium chloride, in view of its con 
siderable volatility, might be stable in the vapor phase 

Laboratory experiments have been made to study the 
possibility of the formation of calcium chloride in flue 
gases at temperatures similar to those in the super 
heaters of power-station boilers 

rhe experiments were carried out by burning kerosine, 
containing calcium naphthenate, in an atomizing burner 
Che flue gases contained finely divided lime particles 
thought to be similar to those formed during the com 
bustion of pulverized coal. Sulfur and chlorine wer: 
added to the fuel as carbon disulfide and chlorobenzene 
to give concentrations of SO, and HCl normally found 
Samples of the solid material in the 


in boiler flue gases 
flue gases were from a measured volume of gas drawn 
through a sintered glass filter heated to prevent dewing 

\ series of experiments was run in which the sulfur 


content of the kerosine was varied from 0.5 to 6.0 per 
cent, and the chlorine content from 0.3 to 1.0 per cent 
rhe calcium content was varied from 0.1 to 0.5 per cent, 
but in most runs was kept at 0.1 per cent In each run, 
the amounts of calcium sulfate and calcium 
formed were determined by analysis of the material on 
the sintered glass filter. Sulfate was determined turbi 
dimetrically, and chloride by silver nitrate titration 

It was found that the lime formed in the flame of the 
burner reacted quite readily with SO, and HCI in the flue 
and calcium chloride and 


chloride 


gases to form calcium sulfat 
that the relative amounts formed depended on _ the 
umounts of S and Cl in the oil Phe composition of the 
flue dust is best given by the ratio Ca (as sulfate) /Ca (as 
chloride) and this was found to bear a close relationship to 
the ratio S:Cl in the fuel, as is shown by the graph in 
Fig. 2. Reference to this graph shows that the ratio of 
sulfate to chloride increases rapidly with the ratio 5:Cl 
in the oil. The and chloride formed 
are approximately equal when the ratio S:Cl is about 
0.5:1, but at a S:Cl ratio of 3:1 little more than 10 per 
cent of the lime is converted to chloride, a S:Cl 
about 5:1 the formation of chloride is almost 
completely suppressed. 

It is therefore concluded that calcium chloride 
formed in boiler flue gases by reaction between lime and 
HCl, but that with a S:Cl ratio of more than about 2 or 
4 to 1 the proportion of chloride formed will be small 


amounts of sulfate 


and at 


ratio ol 


can be 


Discusston 


he most important conclusion from the present in 
vestigation is that although the bonded deposits formed 
of coal of high chlorine content im 
stoker-fired boilers are largely due to alkali-metal 
chlorides, the bonded deposits formed in boilers fired 
with pulverized coal of high chlorine content may often 
be due to calcium chloride. A definitive explanation 
cannot be put forward at the moment for the difference 
in behavior of the two types of boiler, but it seems 
probable that the vaporization of alkali-metal chlorides 
is much less in pulverized fuel boilers than in stoker-fired 
This would explain why alkali-bonded deposits 
stoker-fired boilers than in 


by the combustion 


boilers 


are lar more common in 
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pulverized fuel boilers. The absence of calcium-bonded 
deposits in stoker-fired boilers may be due to most of the 
calcium chloride in the flue gases being formed from lime 
particles and HCl; if this were so, significant quantities 
of calcium chloride would not be formed in stoker-fired 
boilers, since only a small proportion of the lime would be 
separated from the coal and carried off the grate. It 
therefore seems likely that if calcium chloride is present 
as such im the coal very little is vaporized during com 
bustion either in stoker firing or pulverized-fuel firing; 
this may be because any calcium chloride present reacts 
with ash constituents during combustion to give non 
volatile calcium compounds and HCI 
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Fig. 2—Curve plots the variation in the composition of flue 
dust with the ratio of S to Cl in the kerosine 


Fuel Resources and Utilization in 
Present Day Germany* 


ORE than 95 per cent of Western Germany's 
energy supply from indigenous fuels is based on 
coal and brown coal. The problems these fuels 

present for steam generation are discussed below. In ad 
dition the general field of fuel utilization has several out- 
standing features worthy of mention. Rhurgas A-C has 
developed a gas grid to distribute surplus coke-oven gas 
from the steelworks and producer gas made from low- 
grade coals. Combined heat and power supplies based on 
back-pressure steam for process are another example 
In this latter case there is at least one coal mining com 
pany that has achieved complete integration of coal pro- 
duction and consumption with coking plants, chemical 
works and nitrogen factories involved. 

rhe general trend in Western Germany for steam boiler 
furnaces, as in most other countries, has been towards 
pulverized-coal burning, but 
tries 


differing from other coun 
with a preference for high-rated slag-tap furnaces; 
the salient point in this development has been the ever 
present problem of air pollution, the difficulty of dispos 
ing of fly-ash as obtained in dust collectors and electro 
static precipitators, and the possibility of transforming 
the residual into a salable product or at least modifying 

After a sufficient time has elapsed to enable practical 
experience to be obtained with these new slag-tap fur 
naces and with the burning of high-ash low-grade fuels, 
the main point of discussion will be the problem of boiler 
ivailability and deposits in the boiler, superheater, econo 
mizer and air heater 

It has been the general experience that intensifying the 
combustion by increased temperatures and improved 
physical conditions of mixing and burning and subsequent 
cooling to at least 1,740 F gas-exit temperature, increases 
the rate, efficiency and availability of the boiler 

Slag-tap furnaces are operating at rates of high release 
of 170,000 to 560,000 Btu per c ft per hr but usually re 
quire cooling chambers of such a volume that the overall 
rates of heat release are of the same order of magnitude 
is those of high-rated dry-bottom furnaces. The main 
udvantage, however, which renders slag-tap furnaces so 
much more attractive, is the retaining of a large part of 
the ind reduction of the 
dust loading entering the precipitator, as well as the abil 
ity to melt additional quantities of fly-ash 
remelting of fly-ash from neighboring non-slagging boilers 


mineral matter, consequent 


In some cases 


is also practiced successfully. 

With further increase of the temperature in the com 
bustion chamber, deposit formation diminishes until a 
certain point is passed when apparently deposit starts to 
increase and change in character 
program of 
of the mineral matter of coal by mineral 


These experiences have 


stimulated " research to 


identification 


cover 


ogical (not chemical) analysis; (2 


study of the behavior 
of mineral matter when heated excessively quickly; (3 
reaction products at high temperatures and heating rates 

It has become more and more evident that previous 
methods of analyzing mineral matter at low tempera 
tures, under strictly oxidizing conditions and at low rates 
of heating, do not stimulate furnace conditions or pre 
dict ash behavior in full-scale furnaces 

Abstracted from the paper 


. 
and their Utilization,” by Dr. W 
many before the Institute of Fuel 


The Fuel and Power Resources of Germany 
Gumz, Coal t zation Dept.. Eesen, Ger 
London, England, March 0, 1955 
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Commercial and International 
Developments in Atomic Energy 


\A' JRE than one thousand persons 
were registered for the technical 
discussions that were a part of the 
Third Annual Meeting of the Atomic 
Industrial held at the Sheraton 
Park Hotel Washington, D. C 

September 27-29. The theme of this 
Inter 
Atomic 


through in 14 


meeting Commercial and 


lation Tr pments in 


ons on such top 
ors, marketing 
services, reactor 
itomuc activities 
Ss in commercial 


fuels and source 


d Annual Forum 
U.S. Trade Fair 


ndustry at which 


merican and foreign 
tions had exhibits 
highly 


featured 


successtiul 
many 
previously bee 
" Peaceful Uses 

nerTg conierence 

eral thousand repre 

ernment and in 
At the annual banquet Lewis L. 
Strauss, chairman of the U. S. Atomik 
ner mmission, made an address 
i reminiscent look at 
Confere > on the 
mic Energy He 
papers pre 
tS.2 per cent 
he United States 

r, built a 

iboratory and flown 
acquired the name 
Chalet” and was 

han 63,000 person 
weeks of the conference 
Strauss 
re Con 
paration 
amount of detail 


Admiral 
pre 


arent early in the 
answering the 
they were not 

ne Same degree 
delegations 

of whom some 
impressed our 
ympetent and in 
exceptional men 
nowing whether it 
but as one of our 


re good enough t: 


ul impression among 
delegation that or 
we are well ahead 
ther nations—in 


State of our 
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technology in using atomic energy for 
This 
was to be expected since we appear to 
larger program 


peaceful purposes however, 
have a considerably 
than any other country and we have 
been engaged upon it for a longer time 

In this connection, it is interesting 
that at least one of 
the Russian papers presented at the 


to note, however 


Conference bore the date of 1943, in 
dicating that they had been seriouslv 
concerned with the subject for a longer 


While 
what the Russians revealed at Geneva 
did not 
startling, it did give some insight into 
their working methods and into the 
On the basis 


time than many olf us realize 


contain anything new or 


caliber of their research 
of their réle at Geneva the, appeared 
stronger in basic research than in its 
practical applications 

The fact that we 
ahead in the peaceful applications of 


appear to be 


atomic energy perhaps by a scant 


few vears—certainly offers no justifica 
tion for complacency To the con 
trary, the situation must be regarded 
Soviets 


as a serious challenge rhe 
have not outstripped nor equalled us 


AUTOMATION 


starts with 











Pulsating Panels assure constant 
material flow from bins and hoppers 


Automation is an empty word if your 
production is interrupted by material 
hang-up in bins and hoppers. That 
all-important initial step of material 
introduction must move smoothly, flaw- 
lessly or the whole concept of automation 
is destroyed. PneuBin will solve your 
flow stoppage problems and reduce your 
operating expense. The PneuBin unit 
consists of steel-backed, neoprene, pul- 
sating panels mounted on the inside 
wallsofyour present bins, and air controls 
to regulate the panels’ action. By the 


pneumatic inflation of the PneuBin 
panels, the bin contents are positively 
displaced to insure free low. Automatic 
inflation and deflation continues in cycles 
at whatever frequency is set on adjustable 
control. PneuBin operates off the regular 
plant air supply. 

PneuBin decreases plant operating costs 
by reducing maintenance and adding to 
the life of your bins; insures constant ma- 
terial flow; and greatly increases person- 
nel eficiency through its quiet operation. 


Send for "Flow Stoppage Report” and FREE literature. PneuBin engineers 
will gladly make recommendations with no obligation on your part. 


SOME FRANCHISED SALES TERRITORIES STILL AVAILABLE 


—_oe ness ne an 


A PRODUCT OF ! 


GEROTOR MAY CORPORATION , 


1529 Maryland Ave., 


Baltimore 3, Maryland I 


ee 


69 





CASTINGS 


INCREASE SERVICE LIFE 


when used in wet or dry 


ash handling equipment 


In coal-fired stations where proper 
handling of abrasive ash can save 
dollars, no better material can 


be used than ABK Metal. 


That's because castings of ABK 
Metal minimize the destructive 
wear of abrasive ash and clinker. 
The controlled structure of this 
hard nickel-chrome iron (500 to 700 
Brinell) means that each unit lasts 
4 or 5 times as long as white irons 
with approximately the same 
Brinell value in the same service . 
thus reducing downtime and 


efe eeeeeeee @ 
cutting maintenance costs. 


Don’t let abrasion steal your 

operating dollars. The next time 

you have to replace pump casings 

or impellers, pipes, fittings, liners, 

or other parts subjected to wet 

or dry ash abrasion, specify castings 

in ABK Metal—a Brake Shoe een & 6 6's 
exclusive. 
Write Dept 


- 
mation foider « n 


{ for Brake Shoe's infor- 
4BK Metai Castings 


cases la 


cost ener 


in any peaceful application, but at the 
same time—and this is important—-we 
did not. show 
which the 
given the talent and zeal which we 


anything _at Geneva 


cannot have in a few years 


believe them to possess 


Too many of us have been thinkin 


of the Russians, either by education be 
temperament, as not quite equal to 
us in the technological sense Despite 
the man things wrong with their 
stem from our point of 
view, let us not fall into the easy atti- 


tude of 


political 
assuming that they cannot 
compete with us in mastering atomic 
energy The early date at which 
they produced nuclear weapons should 
be a constant reminder of the 

and danger of such an attitude on our 
part We in never let down our 
letting down our 


research without 


guard at the same moment 


Economic .) of Vuclear Pot 


Jules Wayne of the U. S. Depart 
unofficial 
observations in a paper entitled ‘Post 


ment of State presented his 
Geneva Economic Aspects of Nuclear 
apital 
costs .of large..central nuclear power 


Power He pointed out that 


stations will exceed those of 
tional steam stations by about 
100 per cent and therefore a portion 
all of the potential fuel savings may be 
offset by additional overhead charges 
he hope for atomic energy lies 
expectation that a declining cur, 
the capital costs will cross 
curve of conventional fuel cos 
cost trends 
stantiate the 
capital costs for atomic power 
expectation is further strengtl 
the predictions of the ienti 
Geneva 

With respect t 
areas Mr.. Wayne noted that a fairly 


underdeveloped 
typical cost of power shortages an 
s is lack of capital f 


vower facilities In 


high power « 


investment 
some st this lack of capital pre 


] 


vents the replacement of old, small 


inefficient plants with modern efficient 
thermal stations Cost savings possi 
such replacement far 


lany cases an yossible 
might be attained by the 

f modern thermal sta 
nuclear stations In other 
f capital has prevented or 
| 


lelaved the exploitation of natiy 


t resources Man 











All sizes to fit your goges 
ERNST WATER COLUMN & GAGE CO. 
Send for Catolog LIVINGSTON, WN. J. 
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developed areas are richly endowed 
with unexploited low-cost water power 
sites 
rhe very fact of underdevelopment 
in many cases involves small or inter 
mittent demands for power which re 
sults in the high overhead charges 
mentioned in the example above Be 
cause of the higher capital cost in 
volved, nuclear power is more vulner 
able to low operating rates than is 
conventional thermal power 
In concluding Mr. Wayne stated 
that the outlook in underdeveloped 
areas :n the foreseeable future does 
not warrant the present optimism. 
Moreover, even if the underdeveloped 
areas afford larger outlets for nuclear 
power than is now indicated nuclear 
power will not generate an industrial 
revolution in backward areas as many 
popular writings suggest Electric 
power 1S a necessary lactor for eco 
nomic growth but represents only a 
relatively small share of the total costs 
of most industries In the U. S. the 
entire cost f electricity including 
transmission and distribution charges 
in relation to the value added by 
manufacture average only 1.7 per 
cent if 947 Many other factors 
particularly the availability of capital 
technical know-how and the degree of 
political stability are more important 
than the cost of power for economic 
growth nless the economic aspects 
f nuclear power are more realistically 
evaluated maz countries may find 
the, employing scarce technical 
nnel and capital for 


1 


ner oni ver remote 


n Reactor 


na paper entitled “Teamwork for 
Progress,’ O. B. Falls, manager of the 
Marketing Section of the Atomic 
Power Equipment Department of the 
; ] ] Lo outlined the 
he nuclear power plant 
lear Power Group in 
the General Ele 
nwealth Edison Co 
ind operate the 
d part of their 
pay 30 million dollars 
million dollar contract 
ler of the contract 
i researe h ind de 
a period DI 
up which 
American Gas and 
htel Corp., Pacific 
Co., Union Electri 
Central Illinots Light 
Co., Kansas City 
ind Common 
This 15 million 
ind development ‘ex 
hared by the eight mem 
and paid over a perted 


These companies, other 
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A NAIL... 


Something that wasn’t there 
once cost a king his life. 


For today’s boiler, lack of internal protective surfacing 
is hardly a life or death matter. Yet consulting engi- 
neers ... insurance underwriters... power plant oper- 
ators increasingly specify, recommend, and purchase 
Apexior Number 1 for tube and drum coating. Why? 


Because the yardstick of return on investment proves 
Apexior’s unique service now pays off at the highest 
rate ever... for modern boiler design and operation 
today permit a single Apexior application to deliver 
maximum protection not only for a normally antici- 
pated five years, but for one — three — sometimes 


even five years more! 


And because Apexiorizing is now a one-coat procedure, 
former material and labor estimates are halved. Pro- 
tection that can last twice as long today costs half as 
much ...a trifling pennies-per-square-foot premium 
to insure full return on a major capital investment. 


Like the legendary nail, boiler protective coating may 
seem a factor of small significance — yet it can mean 
the difference between acceptable performance and the 
best of which the modern boiler is capable. The assur- 
ance every inspection gives that tubes and drums are 
functioning at new-metal peak efficiency is the measure 
of Apexior’s service in maintaining highest steam pro- 
duction reliability and quality a contribution meas- 
ured ultimately in profit dollars. 


Internal boiler protection is but one phase of Dampney 
corrosion-control activity. Dampney Coating Systems 
for specified end-use service protect cooling towers 
intake water structures — pipeline interiors. For a 
recommendation to meet your requirements, write 


—_——— THE 
MAINTENANCE 
FOR METAL 
a & & A SR y 


HYDE PARK. BOSTON 36. MASSACHUSETTS 











Not a Single Repair 
in 12 Years 


on ASH HOPPERS 


lined with 


ble 
st efractory 7 


R & | Moldit Cements are 
the most successful hy- 
draulic-setting refractory 
materials, easy to pour, 
cast or gun as monolithic 
linings, facings and 
shapes of any size. 

They are compounded 
to best meet specific ther- 
mal and mechanical con- 
ditions from 2000° to 
3000° F. 


Send for catalog on 
Moldit and—while 
you're of it—get the 
story on Super *3000, 
the truly “wonder” re- 
fractory bonding mortar 


Ash hoppers of boilers take a fright- 
ful beating from abrasion and frequent 
quenchings of hot ash. Yet in every case 
where old, broken, spalled and eroded 
areas were filled, completely relined or 
gunned" with R & | Moldit Refractory 
Cement, troubles ended. For example: 


®@ Moldit linings installed in the ash hop- 
pers of two 800,000-Ilb. pulverized coal 
boilers | 2 years ago are still going strong, 
without a single repair—and the original 
cost was only a few cents per pound for 
Moldit, plus very little labor. 


@ Another power plant saved $30,000 
plus considerable downtime when they re- 
paired several ash hoppers with Moldit-D 
refractory linings. That was 10 years ago 
—and the lining is still in good condition. 


These success stories are typical of 
Moldit's service. It will pay you to inves- 
tigate why you should use Moldit-D in 
your ash hoppers. 


REFRACTORY & INSULATION CORP. 


REFRACTORY 


BONDING AND CASTABLE CEMENTS 


INSULATING BLOCK, BLANKETS ANDO CEMENTS 
124 WALL STREET NEW YORK 5, N. Y. 


than Commonwealth Edison, will have 
no ownership in the plant but will get 
technical information, experience and 
training, which can be obtained only 
trom day-to-day participation in de 
signing, building and operating a full 
scale plant. Personnel from all of the 
utility companies will have the oppor 
tunity of participation in the engineer 
ing design phases under the auspices of 
Bechtel Corp. and the Co 
As has been announced earlier the 
nuclear power plant, which will have a 
capability of 180,000 kw will employ 
i dual-cycle boiling reactor designed 
by G.I some details of which were 
outlined in an article on pages 55-57 
in June 1955 COMBUSTION 
Factors leading to the site location 
of the Dresden Station, as the reactor 
plant is to be called, were similar to 
those which would influence choice of a 
ventional utilit steam station 
he lower thermal efficiency 
deriving from lower initial steam con 
ditions ind I vreater | 
quirements of the present 
the reactor n adequ 
cooling wa ! 
tant consideration 
is the « th conventional plants 
Iwo things made site selection 
impler for this nuclear power plant 
than for others These are the in 
herent safety of the reactor which 
automatically shuts down in case of an 
accident, and plans to contain the 
entire system—reactor, control room 
and _ turbine-generator 


steel sphe re 


lidated } 74 
? 1d é 11 ’ ‘ 


W. C. Gumprich, head of reactor 
design for the Atomic Energy Divisi 
of The Babcock & Wilcox Co. pri 
vided some details for the 236,000-kw 
nuclear steam generating plant to be 
known as the Indian Point Station of 
The Consolidated Edison ( of New 
York Steam consumption in_ the 
plant, which includes an _ oil-fired 
superhe iter to deliver design steam 
temperature, i 900,000 Ib per hr at 
70 psia and 1000 | Nuclear fuel 
provides energy at a rate of 500,000 kw 
and oil provides an equivalent of a1 
additional 200,000 kw, giving a gross 
plant efficiency of approximately 
per cent 

rhe reactor is the internal thorium 
converter type, fueled with highly en 
riched U-235, moderated and cooled 
with pressurized light water Phe a 

the reactor core is a 
cevlinder 6 ft in height and 6 ft in 
mean diameter. It is composed oi 
square assemblies of fuel and fertil 
plates arranged with coolant flow 
channels between plates. The fertile 
plates consist of thorium metal clad 
with Zircaloy; the fuel plates consist 

f a highly enriched Zircaloy alloy ciad 
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The separation of 


fi nable and tertile material in this 

anner makes possible relatively WW hatewer the fuel... 

lengthy irradiation of fuel assemblies 
with moder irnup in the thorium 
resulting in more efficient utilization of 
U-235 charge and the 
in the thorium 
en as the fertile 
isis of favorable long 

characteristics 


uctural resistance t 


lation 
per minute 
t 


the reacto 


perature 


ively. Th 3 . Peabody can burn it 


iturated safely, efficiently and dependably! 
Pig ia 


im thickness of Sa 


Whether the fuel be gas, oil, pulverized coal, or 
industrial waste, to be burned singly or in com- 
bination, Peabody Multi-Fuel Burners have been 
specified and used all over the world for more 
than 30 years. 


with inner face clad 


spot-wel 


Flexibility in flame control and wide burner 
capacity range to handle sudden load swings 
safely and efficiently are built into every 

m Peabody Burner to meet modern operating 
each being ca requirements. 

, — whoa Depend on Peabody for efficient, economical 
tellealitaae aad combustion — for all types of fuel, including 
15,000-gpm blast furnace, sewer, coke oven, natural and 

Se ante refinery gases, oil, pitch, acid sludge, sawdust, 
ae erie oat and cottonseed hulls. 


Bulletins on request. 


vt PEABODY ENGINEERING CORPORATION 
580 FIFTH AVENUE, NEW YORK 36, N.Y 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


cated at 

to facilitate 

ressure control I 
ment volumes will 


the exception 
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BLANKET 





Your plant and equipment suffers . . . your 
community goodwill fades away. These problems 
can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 
and flyash. Multiple small diameter tubes 
provide powerful centrifuga! forces, 
resulting in sustained high collection efficiency 

.. even with ultra-fine dusts. 


Whether the problem is industrial dust 
or flyash, you are assured of satisfaction with 
P-D Collector Systems, engineered to meet 
your specific needs. 


Write for Reprint No. 102 titled, 
“What Type Collector?” 


Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONN 


(Offices in 38 Principal Cities 
Conodion Affiictes: T. C. CHOWN, LTD. Montrec! 25, Que.; Toronto 5, Onty 


Designers ond Manvlocturen 


PRAT-DANIEL CORPORATION 


POWER DIVISION 


74 


SOUTH NORWALK, CONN, 
Tabeler Dust Collectors, Forced Draft Fans, Air Preheaters, induced Oveft Fans, Fan Stacks 


the reactor, drain lines will be con 
nected to any potential water trap 

The four boilers transfer 500,000 
kw of reactor heat while generating a 
throttle flow of 472,500 Ib of saturated 
steam per boiler per hour at 420 psia 
from feedwater at a temperature of 
$32 F During normal reactor cool 
ing cycles, as well as emergency cool 
ing periods, these units will serve as a 
heat sink, thereby removing’ excess 
heat from the system in an orderl 
fashion at a rate which will adequately 
cool the reactor and primary system 

Each unit includes a U-type heat 
exchanger with primary circuit flow 
through the tubes and steam genera 
tion on the shell side of the tube sur 
face. A steam drum is located above 
the heat exchanger surface sufficient], 
elevated to create natural circulatior 
within the unit Adequate » down 
comer and riser pipes are included t 
permit natural circulation. To in 
sure dry steam at the main steam out 
let, cyclone separators, complete with 
plate-type scrubbers, are installed in 
the steam drum 

\ total of eight primary coolant 
pumps is provided, two pumps oper 
ating in parallel in each circuit For 
normal operation the pumps operat« 
at constant speed for all reactor loads 
However, one pump in each loop can 
be operated at low speed from an 


emergency power supply 


Sedtum-Graphite Reactor 


[he proposed sodium-graphite re 
actor for the Consumers, Public Power 
District, having an electrical output of 
75,000 kw was described by Chauncey 
Starr, vice president, Nuclear En 
gineering & Manufacturing, North 
American Aviation, Inc rhis project 
of reactor design was chosen because of 

immediate technical feasibility and 

2) confidence that improvement in 
sodium technology will advance sufh 
ciently to make this type of reactor 
ultimately econom« Among the ad 
s of sodium-graphite power re 
re the fact that high steam 
temperatures are possible (900 F 
present and ultimately 1200 I 
higher), and almost any type 
} 


l be used The 


ear tuel car 
reactor will have throttle stea 

tions of $08 psig, 825 | Mr. Starr 
pointed oft the need for commerciall 

available tustruments for use in liquid 
metal systems and expressed the belief 
asing cemmercial develop 
ig these fines will afford cor 

luction in the capital 


Pewer React 


Kenneth Kasschau, manager of en 
gineering for the atomic energy activi 
ties of Alco Products, described the 
power reactor now being designed by 
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his company The reactor will be 
operated at the specified 10-mw power 
level dnd will have a net electrical 
e.tput of 1825 kw. Conservative 
design has been employed throughout 
and’ the end objective of remote in 
stallation has been borne in mind 
rhe steam generator which requires a 
33° deg F temperature difference to 
produce the superheated steam is 
vertically mounted so that thermal 
convection’ will provide emergency 
cooling \n iron water shield is pro 
vided which affords considerable 
weight saving if the aggregate for a 
concrete shield is lacking at a remote 
site. The main support member of 
the reactor vessel is the inner wall of 


the shield tank Chis support in com 
bination with the vertical type steam 
1 


generator allows for very short pipe 
connections, and leaves essentially no 
thermal expansion stresses in the pipe 
4 double-walled steel shell, 32 ft in 
diameter and 60 ft high with 2 ft of 
concrete between the linings, provides 
containment against nuclear acci 
dents When the reactor is refueled 
spent elements may be removed under 
water to a deep water-filled storage 
pit outside the container 

With the uctor operating at its 


designed Ie 1 and a back pressure ol 
1.5in. of Hg, the net station heat rate 
will be 17,800 Btu per kwhr at a net 
output of kw. With a back 
pressure of 2.5 in. of Hg the net station 
heat rate becomes 18,800 Btu per kwhr 
at a net output of 1825 kw 

rhe reactor is 20 in. square but with 
the corners omitted in order that the 
structure can approximate a cylinder 
somewhat more closely Since the 
fuel elements 3/, in. square, there 
is space for forty-five elements, forty 
of which are for actual fuel elements 
and five | 1em are for control rods 


» 


These fuel nents are 22 in. in active 
end boxes for sup 
ft in overall length 
sition by a top and 

ith of which are sup 

ported fron diaphragm within the 

thermal shield, which ts 1n turn sup 

ported b n intern ange in the 
upper porti the pressure vessel 

tained within a re 

in diameter and 8 ft 

5 in. high ling water is intro 

duced immediately below the dia 

phragm, whi upports the reactor 
and serves to direct the water to the 
entrance | im chamber at the 
bottom of th ctor vessel From 
the bottom, the water flows upward 
through the fuel elements to the exit 
plenum chamber, from which the exit 
nozzle leads the water to the steam 
generator 

In prim ooking cycle, 4000 
gpm or .{ irizeG ~ water are cir 
culated thru a closed loop consisting of 
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It takes Team Work to prevent 
boiler accidents. No amount of 
equipment entirely offsets factors 
such as ignorance, carelessness 
and indifference on the part 
of operators. 


It takes team work between men 
and devices to keep your plant 
safe. If your men can hear and 
see, their attention to the water 
level information supplied by the 
Reliance Safety Team will pre- 
vent boiler water level accidents. 


The sensitive float-operated 
Alarm on the Reliance Water 
Column sounds a last-resort warn- 
ing when water approaches low 
or high danger points. But for 
minute-to-minute scanning by 
operators, EYE-HYE beams its 
bright picture of true water level 
condition from its convenient 
eye-level position. 


Avoid time-and-money-expensive low water accidents 
with the help of the Reliance Safety Team. Ask your 
nearest Reliance Representative, or write to the factory. 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Avenue @ Cleveland 3, Ohio 


. 


as 


BOILER SAFETY DEVICES 





Delaware Power & Light 


Specifies 


Like many progressive utilities, Delaware Power & Light 
Company selected Richardson Automatic Coal Scales 

to maintain a constant check on boiler efficiency in 
their new generating station. The bank of Richardson 
Model 39’s shown now handles this responsibility. 


To both industrial and utility power generating stations, 
specifying Richardson means — 


@ A 24 x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 
All wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 
Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 
No drag links or wires attached to weigh hopper. 
Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 


RICHARDSON SCALE COMPANY : Clifton, New Jersey 

Atiente * bBuffelo * Boston * Chicago * Detroit * Houston 

Minneapolis * New York * Omoho * Philedeiphica * Pittsburgh 
Sen Francisco * Wichita © Montreal * Toronte 


9) sree 


the reactor, the steam generator, and 
two circulating pumps. The primary 
circuit 1s maintained at 1200 psia to 
preclude boiling (saturation tempera 
ture 568 F Water leaves the reactor 
at 450 F—and enters the steam gen 
erator, passing thru U-tubes which are 
surrounded by water in the secondary 
circuit. The primary water is cooled 
to about 431 F at full load, and on 
leaving the steam generator is re 
turned to the reactor by means of a 
motor-driven pump 

[he primary coolant circuit in 
cludes two canned-rotor type motor 
driven coolant pumps, only one of 
which is required for full-load opera 
tion. One hundred per cent stand-by 
is provided for by automatic start-up 
of the stand-by pump in event of 
electrical failure of the operating unit 

Steam is formed in the steam gen 
erator shell at 200 psia (382 F satura 
tion temperature) at full load At 
the normal heat transfer rate in the 
steam generator, the steam is super 
heated 25 deg F to reduce condensa 
tion in the last turbine stages At 
decreasing loads, due to the nearly 
constant primary coolant inlet tem 
perature to the steam generator, the 
saturation temperature on the sec 
ondary steam side will approach 450 
F, so that at no load, steam will be 


generated at nearly 425 psia 
Reactor Fuel Elements 


In a paper entitled ‘‘Industrializa 
tion of the Nuclear Fuel & Component 
Business’ Stanley B. Roboff, manager 
Industrial Coordination, Atomic 
Energy Division of Sylvania Electrix 
Products, Inc., reported that his com 
pany reached the following conclu 
sions 

1. That for the next 5 to 10 years 
and possibly longer, it will be neces 
sary lor our company to invest con 
siderable capital into new and unique 
facilities for the development, manu 
facture and recovery of nuclear fuels 
and for the manufacture of other 
special critical reactor materials and 
reactor components 

2 That we must locate our facili 
ties strategically so that a fuel manu 
facturing and reprocessing plan can 
serve a large number and various types 
of reactors As we see it now, such 
facilities may have to be located in 
selected areas throughout the country 
in order that the greatest possible 
processing efficiency can be com 
bined with sensible logistic require 
ments 

} That it will be necessary for us 
to invest considerable sums of our 
own money into the development of 
economical processes for the recovery 
and reprocessing of fuels 

; That we must be prepared, to 
draw upon the most advanced engi 
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pose Neen Modern Design fo: i 
t fuel processing ; 


The Fairmont Coal Bureau has made available to consulting engi- 
neers and equipment manufacturers a TYPICAL DESIGN for the 
Principles of Engineering small industrial steam plant. Prepared as a guide to good engincer- 

Thermodynamics ing it achieves maximum ecconomy of investment and engineering 


(Second Edition) costs, while featuring: 


By P. J. Kiefer, G. F. Kinney and M. 
C. Stuart 


hn Vi ) page 7.75 A @ Fuel flexibility 





Book Review 











@ High efficiency 
Thermodynamics 


By J. F. Lee and F. W. Sears ' ~ © Low fuel costs 


lddisor 43 f » $7.5 . @ Minimum lebor requirements 


Thermodynamics = od - bad Renew’ Automaticity, 


By R. L. Sweigert and M. Jd. Goglia 


nald P 6 Fairmont Pittsburgh Seam Coal is the MODERN COAL. Enormous reserves and 
; inherently favorable mining conditions guarantee ample supply and low production 
These three , ire intended pri cost. Modern mining and preparation facilities assure uniform quality. 


maril for texts during the third Fairmont Coal Bureau engineers are freely available to help you solve fuel and 
vear f engineerit education Whilk combustion problems. Write for technical Reference Bulletins and other valuable 
1 publication 

all three are intended to furnish a sound : - 


background in the fundamentals of 


coe oes: FAIRMONT COAL BUREAU 
his commot liffer in a number of 
Prot uantitative stand Dept. DC, 122 East 42nd St., New York 17, N. Y. 

point D ( 5 
follow 

Kiefer, Kinr nd Sti 17 chay 
ters and ay ximatel 35 numbered 
equati 

Lee and Sear t chapters plus 6 
appendices and roximately 640 num 
bered equatior 

Sweigert nd ogha—1l0 chapters 


ind approximately 


Kiefer, Kinney and On thousands of boiler drums, superheater out- 


to four parts lets, reheater inlets and reheater outlets, Foster 

ren - ; = vs = cio dase ae Type 38-SV Super-Jet Safety Valves are being 
fuids and engineering applications used for the unprecedented factor of sofety 
Gest seven ch uy they offer in today’s elevated operating pres- 

h the first and sures and temperatures. Designed for 3000 psi, 


Mlynamics and several Super-Jets are now in service at pres- 


sures as high as 2700 psi and 1100F. 


rhe following two 
w and heat transfer 


ustrate the use of There are also many Super-Jets set to pop at 





| 
iples and to set é ‘ 
iciaieiliten - fin ties pressures ranging down to as low as 8 psi in tur- 


ters the thermo bine relief service and reducing valve stations. 


used 0 discuss 
Regardless of operating pressures or tempera- 


cles, refrigera 


bustion-engine tures the Foster 38-SV Super-Jet Safety Valve 


tems guarantees you a positive factor of safety in 
0” y | . ° ° 

p i WA protection of life, limb and property from 

the first and 

nami The overpressure. 

lal cs } 


ee FOSTER ENGINEERING COMPANY 


mm ures the 
ramen . 835 LEHIGH AVENUE WON, M4. 2. 


dynamics t 





thermodyvnam« 


AUTOMATIC VALVES ©« CONTROL VALVES «© SAFETY VALVES « FLOW TUBES 
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useful 
reference 
manual, 


Telis how to use pH, chior- 
ine, and phosphate control 
to reduce corrosion, scale, 
slime, sludge in heating and 
cooling systems. 


100 pages of factual data on 
theory and application of pH, 
nitrate 


chlorine, phosphate, 


control and complete boiler 


water analysis. Useful every 
day. Clearly written, concise, 
easy-to-read. Data based on 
25 years service to industry. 
Also illustrates and describes 
complete line of Taylor Com- 
parators, tells how to use 


Taylor sets in your plant 


WRITE FOR YOUR 
FREE COPY TODAY! 


W. A. TAYLOR 2° 





In comparing the three texts it is well 

keep in mind their merits from the 
standpoints of (1) value to the student 
at the time thermodynamics is taught 
long-term value of the text as 
Those 
teaching thermodynamics will, of course 
texts with 


and (2 
an engineering reference work 
evaluate the respect to 
pedagogical soundness and the manner 
into which they fit specific engineering 
curriculum requirements 

Sweigert and Goglia have presented 
primarily only that material which may 
be expected to be taught during the 
jumor year of engimeering colleg« In 
their preface, they make the following 
statement We have considered the 
laws of learning in our arrangement of 
the material and believe that it achieves 
vahidity 
dynamics on a level than can result ir 
ear student 


because it discusses thermo 


real mastery by the third-) 
rhe presentation makes use of informa 
tion and ideas which are already clearly 
known to the student, introduces real 
examples for motivation, proceeds to a 
theoretical discussion which substanti 
ites the motivation, and continually 
challenges the student to examine data 
and principles applicable to the new 
situations which the text sets before 
him rhese worthy objectives appear 
to have been met in this rather concise 
presentation of undergraduate topics in 
thermodynamics 

Phe text by Lee and Sears is repre 
sentative of the trend in engineering 
education to teach engineering science 
on a more rigorous mathematical basis 
Its approach and generalized subject 
matter are sufficiently broad to make 
adaptable for 


is well as student 


the text physics and 


chenmustry majors 
engineers More material is included 
than can be covered adequately in a 
' ' ‘ 


two-semester course, and this adds to 


the long-term reference value of the 
text, particularly for those who become 
involved in the more analytical phase 
of design or in research As has become 
the tradition in Addison-Wesley book 

the illustrations are of superior qualit 

excellent 


and include a number of 


three-dimensional representations 


f 
state change 

In the Second Edition, Kiefer, Kinne 
and Stuart have retained the features 
that have widespread 


adoption of this text over a period of 


resulted in the 


nearly twenty-five vears This is not a 


generalized text, as is the case with 
other two being reviewed, but is avow 
edlv related to those aspect 


required in the 


of thermo 
dynamics which are 
desigt f power machines 
As the authors stat the preface 

The emphasis is on the principles of 


namics, endeavor 


and operation 


engineering thermody 
ing to implant a recognition both of the 
and of the inherent 


ideal capabilities 
limitations of power-plant and similar 


equipment 


BRONZE, IRON, STEEL 
STAINLESS STEEL 
FIG. 29 
Cylinder with 
7 “rs a8 


One of the major contributions of the 
First Edition of Kiefer and Stuart was 
the emphasis upon basic physical con 


cepts of thermodynamics, as distin 
guished from mathematical manipula 
tion of juations without compreher 
sion of nature of properties and 
ust be a source of some 


t note the 
of what 


processes 
satisfaction to the authors 
urrent widespread acce ptance 
considered features in which their 
iaterial differed from conven 
nal practice in the teaching of thermo 
dynamics a yout 1450 
From the standpoint of facilitating 
learning, it 1 be regretted that the 
new editi Kiefer, Kinne and 
Stuart does not retain the practice 
principles 
bold-face type and 


making important 
spicuous | the use 
summaries 
along with review questions and 
at the end of each chapter 


changes, however, do not detract from 


the inclusion of concise 
topics 
Phese 


the merits of the new and enlarges 
edition which should find widespread 
use in institutions providing a course i 
thermodynami specii ally adapted 


to the noniiie f mechanical 


gineering 
students As for the reference value of 
the text observed the 


personal 


anyone who has 


libraries of mechanical 


engineers graduated in the last tw 
aware that Kiefer 


and Stuart ts likely to remair 


decades will b 


Kinne 


a frequent! 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 


_ 


ilted reference text 


For insertion into pipe 


FOR EVERY APPLICATION 


FIG. 215 


zed 


FIG. 6-57 


bility 


oO. 212 


~ / 
Ww tow 


o@ 


- £-811 _ Fi. £-1810 
spper ng Wheel Type 
All sizes up to 6 Send for Catclog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, WN. J. 
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Consult an engineering firm 


Designing and building hundreds of heating and power in- 
stallations a year, qualified engineering firms can bring you 
the latest knowledge of fuel costs and equipment. If you are 
planning the construction of new heating or power facilities 
—or the remodeling of an existing installation—one of these 
concerns will work closely with your own engineering de- 
partment to effect substantial savings not only in efficiency 
but in fuel economy over the years. 


facts you should know about coal 


Up-to-date coc! burning equipment can give you 10% to 
40° more steam per dollar ¢ Automatic coal and ash 
handling systems result in a virtually labor-free plant ¢ Coal 
is the safest fuel to store and use * No dust or smoke prob- 
lems when coal is burned with modern equipment © In most 
industrial creas, bituminous coal is the lowest-cost fuel 
available * Between vast coal reserves and mechanized 
coal production methods, you can count on coal being 


plentiful and it's price remaining stable. 


Goodyear saves 
$3,000 a day 
burning coal 


the modern way 


Six years ago, Goodyear Tire and Rubber Co. 
decided to modernize its power service. 
Among other considerations, 70°, of the 
firm’s steam-generating equipment was over 30 
years old. Asa result, operating efficiency was 
only 65°). Power needs at Goodyear's Akron 
plants ran so much greater than capacity that 
additional power had to be purchased. Good- 
year engineers and engineering consultants, 
Sargent & Lundy, were called in to study the 
problem and recommend a solution. 

Now two 220,000 Ib.-per-hr. boilers have 
replaced six 50,000 Ib.-per-hr. units. Coal and 
ash handling are automatic. Controls are fully 
automatic. And not only have these and other 
changes resulted in dependable power service, 
but steam generating efficiency is now 82°),— 
saving Goodyear $3,000 a day. For further 
information or additional case histories show- 
ing how other plants have saved money burn- 
ing coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 





d draft fan louvers are controlled bv outdoor-mounted Metermary drive units shown ahove 


HERE’S HOW TO GET 


pliable dhive unit operation: Ouldom 


Metermax Electric Drive Units operate in out 
door locations in spite of snow, sleet, driving rain 
and summer sun. They position fan louvers, vanes 
dampers, mill feeders, or any other controlled ele 
ment. And they never quit as long as you give 
them power 

rhere’s no need for expensive air dryers, jackets 
or weather shelters; the units drive in any kind of 
weather—-BARE—and give you continuous, ac 
curate positioning 

At all times, electric drive units provide the in 
stant response necessary for closely coordinated 
action in large central stations where controlled 
elements are widely separated 

As for dependability—these drive units operate 
for long periods with only routine lubrication 
Many have been in continuous service—indoors 
and outdoors—-for more than 15 years 

These specific features may interest you 
Self-locking double worm-and-gear drive. 
There's no chance of trouble from backdriving 
And no locking devices are needed 
Self-releasing effect of worm-and-gear pec’ 
mits resumption of remote manual control immed: 
ately on restoration of power you don’t have 
to unlock or reset the individual units 





Simple remote control. You transfer quickly 
om automatic to remote manual « ontrol by sim- 
ply turning the control station handle: there's no 
reset fuss to bother with 
Compact, functional control station arrange- 
ment. Because the electric control stations require 
no piping, a close, functional grouping with other 
motor controls is possible without losing back-of- 
panel accessibility 
True position indication. You always know pre- 
cisely the position of your controlled elements; 
electric indicators respond only to actual move- 
ment, independent of friction or sticky dampers 
Low maintenance. These units have no packing 
glands, stuffing boxes, or pilot valves. Your main 


tenance chores are minimized 


Standard sizes. Whether for 25 or for 2500 
pound-feet, all torque requirements are fully met 
by these standard drive units 

lf your control needs would be better served by 
these electric drive units, why not write us about 
your specific applications? Address us at 4972 


Stenton Avenue, Philadelphia 44, Pa 


instruments 


NORTHRUP 


furnaces 


automat nA 
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S OF CONTINUOUS USE 


silicon carbide burner rings have 


j 
is use since they were installed in 
istion Engineering coal-fired boiler 
t the original ring segments are still 
rst and only replacements were made 
n their eight years of steady service, the 
held slag troubles to a minimum. They 
1 no maintenance other than pointing 


regular annual shutdowns in spite of 


radiant heat in the ring area 


Carbofrax” burner rings take brutal punish 
ment. They won't sotten— even at extreme temper 
atures. Slag can’t fuse to their hard, dense surface. 
Abrasion has no more effect on them than heat. 

If furnace maintenance is one of your problems, 
you'll want to read our 32 page booklet Super 
Refractories for Boiler Furnaces”. Write us tor your 
free copy today. Address Dept. E-105 Refractories 
Division, The Carborundum Company, Perth 


Amboy, New Jersey 


CARBORUNDUM 


Registered Trade Mork 





Hive you a fly ash recovery problem? 


If you have any kind of 2 suspension-recovery problem— 
whether dust, fly ash, fume, fog or mists—it will pay you to bring it to 
the leading organization in the field ... Western Preciprra tion 
Corporation. Western Precipitation not only pioneered, over 44 
years ago, the first commercial application of the now-famous 
Corrrett Electrical Precipitators, but also has been a leader for many 


quang i to 
WESTERN PRECIPITATION 


. .. The Only Organization With Years 
Of “Know-How” In BOTH Electrical 
And Mechanical Recovery Methods! 


Mu tictone Collectors. 


Result: 


years in the mechanical recovery field with its widely-accepted 


Western Precipitation is unsurpassed in the all-important 
factor of “know-how” in Both the electrical and mechanical fields 
. .. knows from years of first-hand experience whether your particular 
problem can best be solved by mechanical or electrical methods— 
or by a combination of the two . . . can give you a direct and unbiased 


recommendation on the matter ... and then can provide the com- 
plete installation under one responsibility, one overall perforn.ance 
guarantee, even where Combination Multiclone-Precipitator 

(CMP) installations are made! 


Western Precipitation products and services include... 


COTTRELL 
Electrical Precipitators 


the most efficient recovery equipment for 
high recovery, long life, low maintenance on 
practically any type of suspensions, wet or dry 
Corrastiis can be designed to handle a few ¢.f.m 
—or millions—with equal ease, and at virtually 
any operating temperature. Recovery efficiencies 
closely approach 100% recovery, if desired, with 
very low draft loss, minimum power costs and 
negligible labor costs. By all standards, Western 
Precipitation Corragiis give highest recovery at 
lowest cost per-year-of-service! 


MULTICLONE 
Mechanical Collectors 


the most efficient, most compact, most 
trouble-free mechanical equipment for recover- 
ing suspensions from gases. Because of their 
unique small-tube design, MULTICLONES are un- 
surpassed in mechanical recovery efficiencies 
require less space, less maintenance, and are far 
simpler to install. No filters or screens to replace, 
nothing to burn or cause fire hazards, no high 
speed moving parts to repair or replace. These 
and many other advantages make MULTICLONES 
Collectors the logical choice on installations 
where mechanical! recovery is selected 


science and every 
lectrical 


CMP UNITS 
(Combination Multiclone-Precipitator) 


combine, in one compact installation, both 
mechanical and electrical recovery principles so 
that maximum benefit is obtained from the ad- 
vantages inherent in each method. The Mutti- 
CLONE section centrifugally removes the larger 
and heavier suspensions (down to a few microns 
in diameter) . and the Corragit section then 
electrically removes the very small particles re- 
maining in the gases. Thus, the bulk of the 
recovery is obtained with relatively low-cost 
equipment, and the final clean-up is obtained 
with equipment having unusually high recovery 
efficiency—approaching theoretically perfect, if 
desired 


Send for descriptive literature! 








Let our experienced engineers study your recovery 
requirements and make an unbiased recommendation on the 
equipment best suited to your particular problem. 


A wire, phone call or letter to our nearest office places this unique 
“know-how” at your service, without obligation. 


Muturiciowe—TM Ree 


WESTERN 


en 22°) 2 Benen, 


PESIGNERS 45D MANUFACTURERS OF ROTIPMENT FoR 
COLLECTION OF SUSPENDED M4 TERIALS FROM CASES @ LiQt tos 


Main Offices: T(O2TWEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG... NEW YORK 17 © | N ic SALLE ST. BLDG 


HICAGO 2 


3252 PEACHTREE RD NE. ATLANTA 5 ® HOBART BLOG. SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA LTD. DOMINION SO. BLOG. MONTREAL 
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WHAT TO LOOK FOR 
IN A HIGH PRESSURE -- 
HIGH TEMPERATURE 
STEAM TRAP.... 











nN 


























LIST OF MATERIALS 
ARMSTRONG FORGED STEEL TRAPS 


Part Material 
CAP AND BODY FORGINGS 
Up to 600 psi, 750 
Up to 900 psi, 900 
Up to 2500 psi, above 900 
VALVE AND SEAT 


1030 carbon steel 
ASTM Spec. F-1 carbon moly steel 
ASTM Spec F-5 chrome molly steel 





Type 440 chrome steel, heat trected, 
standard. Stellite available 





LEVER MECHANISM 
BUCKET 
BOLTS 


Stainless steel 





Stainless steel 





Class C high tensile, high tempera- 
ture bolting moterial — 125,000 min 
tensile. 





Hex, semi-finish, heat treated for high 
pressure, high temperature service 


NUTS 





~ GASKET 
INLET TUBE 


Compressed graphited asbestos 





Wrought iron 





STEAM TRAPS FOR EVERY REQUIREMENT 
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High pressure —high temperature serv- 

ice is no place to cut corners, no place to 

to take chances. Here are some things to 
think about in specifying steam traps: 


1. Experience—Since right after World War 

One, Armstrong trap development has kept 

pace with the trend to higher and higher pressures 

and temperatures. These traps are the most widely 

used of any in leading power plants throughout the 

world at pressures up to 2400 psig - there is no fine: 
endorsement 


2. Design —The simple, dependable Armstrong inverted 
bucket mechanism provides the closest thing possible 
to 100% assurance that the trap will not fail to open 
for condensate and close for steam. Extra heavy 
forgings provide large safety margins 


3. Materials —see list at left 


4. Price — Armstrong forged steel trap list prices range 
from $95 to over $1000. The No. 515 shown above is 
rated for 1500 psig at 900°F and for 2000 psig at 600°F 
It lists at $500. Armstrong prices are moderate for 
what you get because of high production. There is no 


compromise made at the « rpense oO safety quality and 


Ou maintenance 


Want more facts?—Cal! your local Armstrong Repre 
Armstrong Machine Works, 814 
Michigan 


sentative or write 
Maple Street, Three Rivers 
Steam Trap 


Do you have Catalog J?—This 44-page 


Book is tree on request 


ARNSTRONG 


APPLICATION ENGINEERED 


STEAM TRAPS 





ENGINEERS 


@ HOME OFFICE: 
@ HENRY J. KAISER CONSTRUCTION CO 


rLUID COKE... 


Good News for Power People 


DEVELOPMENT of the fluid coking process by 


America’s petroleum industry is good news for the 


power industry. 

This new refinery process produces more fluid coke 
than it uses — and the surplus is important to other 
industries. It is particularly important as a fuel for 
the power field, because it is clean, economical, and 
easy to handle. 


Kaiser Engineers, authorized by Esso Research 


K-E Commercial Application— Kiln firing with fluid coke. 
and Engineering to build fluid coking units, is also 
prepared to design and construct complete hand- 
ling and burning equipment for this new high- 
potential fuel. 


WRITE OR CALL our Power Division for a prelimi- 
nary discussion and analysis — without obligation 
— to determine the economic feasibility of using 
fluid coke as a primary or supplementary fuel in 
your power plant operation. 


kai ' S e | e ni gj ni e e rs ...for low operating costs 


DIVISION OF HENRY J. KAISER COMPANY 


i 


CONTRACTORS 


@ HENRY J. KAISER COMPANY (Conodea) LTD 


KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D. C. 


@ KAISER ENGINEERS INTERNATIONAL, INC. 
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47 miles of Johns-Manville 85% Magnesia 
Insulation boosts operating efhciency of 
Plant Hammond, one of the South's largest 


and most modern private utility installations 


Insulating feed water line at Plant 
Hammond. Contractor for this 
job was Brooks-Fisher Insulat- 
ing Company of Atlanta, Georgia 


J-M 85% Magnesia Insulation helps cut 
fuel rate 25% below national average 


Officials of the Georgia Power Com- 
pany were gratified when the coal rate 
of their new Plant Hammond worked 
out at 0.75 lb. per KW HR, 254 be- 
low the national average. In their 
annual Electrical Industry Statistics, 
Electrical World had reported that 
increased efficiency in the techniques 
ot pow er production has lowered the 
average coal rate to | lb. per KW HR. 
in 1954 

An important factor contributing 
to Plant Hammond's high efficiency 


Johns-Manville 
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was the selection of insulation. Johns- 
Manville’s 85% Magnesia was applied 
in the most economical thicknesses 
throughout the plant for all piping 
and equipment operating in its tem- 
perature range. At higher tempera- 
tures 85% Magnesia was 
combination with J-M Superex’ dia- 


used in 


tomaceous silica insulation 

This is only one of thousands of case 
histories where J-M 85% Magnesia 
has helped industry achieve out- 


standing fuel savings and increased 


operating efficiency. In all types of 
manufacturing and processing plants 
it is the standard for temperatures to 
6001 providing high insulating 
value, easy application, long life, initial 
low cost and minimum maintenance. 
Write today for further information 
on J-M 85% Magnesia and Johns 
Manville’s complete drawing-board 
to-job-site insulation service. Address 
Johns-Manville, Box 60, New York 
16, New York. In Canada, Port Credit, 
Ontario. 


“a INSULATION 


MATERIALS “ENGINEERING - APPLICATION 





exhibits like this ... at the 


CHICAGO EXPOSITION 
OF POWER & 
MECHANICAL ENGINEERING 


WHERE? Only minutes away from the ASME Meetings at Chicago's 
COLISEUM _ one floor with information-packed exhibits——a 


minimum of walking to get a maximum of facts, helpful tips—-a 
complete picture of Power and Mechanical Engineering TO- 


DAY! 


November 14-18, 1955 


This special show is in conjunction with the 75TH ANNI- 
VERSARY MEETING OF THE ASME. The significant 
theme of these sessions is “THE ENGINEER AND THE 
WORLD OF COMMERCE AND INDUSTRY.” Subjects of 
vital importance to your field of interest will be covered. At 
the EXPOSITION, you'll see the newest, most advanced power 
equipment manufacturers’ exhibits that will show hundreds of 
new techniques to improve productivity and economy, and to 
utilize all types of power more effectively 


Plan now to attend the 


CHICAGO EXPOSITION OF POWER & 
MECHANICAL ENGINEERING 


(Under the auspices of the ASME, and in conjunction 
with its 75TH ANNIVERSARY Meeting) 


For advance registration, write The Management: 


INTERNATIONAL EXPOSITION COMPANY 
480 Lexington Avenue New York 17, N. Y. 
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Weer machine developed in ovr > Sebaoatons to test resistance 
of various metal tubes. Above chart shows loss of weight in 
tubes of aluminum, steel, grey iron and white iron. 


years of research by AEROTEC now assure 


longer tube life for mechanical dust collectors 


Dust collector tubes of aluminum, because of the 
ductility of the metal, were at one time thought to be 
more erosion resistant than steel. However, accele) 
ated tests now prove conclusively that of all the basic 
metals tested, white cast iron tubes assure greatest 
resistance to abrasion. 

In setting up the test procedure, unusually severe 
abrasive conditions were simulated—many times more 
severe than ever encountered in field installations. The 
most troublesome dust erosion-wise was selected for 
the test. After 6700 hours of continuous operation, 
tube wear for various metals produced the curves 
shown on this page. Note the outstanding performance 
of the white iron tube. Although in many cases alumi- 
num tubes are proving entirely satisfactory, white 
iron is now recommended for the majority of new 
installations. 

In development for over three years, the new 
Aerotec 5” white iron tube will assure longer life and 
continuing high efficiency in your dust collection 
equipment. Why not call or write today for complete 
information? Address The Thermix Corporation, 
Project Engineers for Aerotec. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadion Affiliates: T. C. CHOWN, LTD, 1440 S. Catherine St. W., Montreal, Que 
Monvufacturers 
Greenwich, Conn. 


Designers and Manufacturers of Automatic Controls, Valves Regulating, Relief, and Check 
Type; Pressure Switches; Gouge, Altitude, Differential and Absolute Types — Float Swifthes: Top, 
bottom or side mounted Single, Duel or Tandem. 
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How Buell delivers the EXTRA PERCENT 
in Bust Collection Efficiency 


In any cyclone dust col- 
lector there is an upward 
eddy preventing the sepa- 
ration and dropping-out 
of a percentage of par- 
ticles. But in Buell 
Cyclones, the exclusive 
Buell shave-off design 
harnesses this up-flow — 
puts it to work! Result: 


extra efficiency without 





extra operating cost! 
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Buell’s Low Resistance Fly Ash Collector SF Electric Precipitator, a Buell exclusive, 
combines top efficiency with low draft loss, also delivers extra efficiency due to unique 
for either natural or forced draft installations. Spiralectrodes and continuous cycle rapping. 


For th complete story 

behind Buell’s extra efficiency, 
write Dept J-70 

Buell Engineering Company, 
70 Pine Street, New York 5, N. Y 


> 
r ? \ me —— ‘ a , 
Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


88 October 1955—-C OM BUSTION 








TALS 
GETTING BACK To FUNDAMEN 


Efficient BOILER CLEANING | 
rts at the BLOWER NOZZLE 


Photograph of section 
through Diamond 


“Type A’’ Nozzle. 
IMPROVED 
DIAMOND 


ad tosis The blower nozzle has the job of converting steam or air 
pressure into velocity which, in turn, produces impact pressure 
at the surface to be cleaned. Effective cleaning depends on 
this impact pressure. A well-designed nozzle will convert 
much more efficiently...doing a better cleaning job with 
less steam or air. 

During the past several years Diamond has conducted in- 
tensive research into nozzle design to find the ultimate in 
efficiency. (More than 50 designs were tested.) It was soon 
found that nozzle design responds to perfection of detail. 
Among the details studied were: (1) divergence angle of 
nozzle, (2) inlet radius as a function of throat diameter, 
(3) length-diameter ratio of nozzle, (4) area ratio of lance 
to nozzle throat, and (5) nozzle approach conditions. A product 
of this research is our new “Type A” Nozzle for Model IK 
Blowers. The curves at the left show how much more efficient 
it is than the simple venturi nozzle. The result is improved 
cleaning at substantially lower energy cost. 


The two photographs above show the range, the impact pressure of the Improved 


Improved Diamond Nozzle and the simple 
venturi nozzle under identical test condi- 
tions. These tests proved that the effective 
range of the new Diamond nozzle is sub- 
stantially greater. Also that at the same 


DIAMOND MODEL IK LONG RETRACTING BLOWER 


Diamond Nozzle is much higher than for the 
simple nozzle. For equal cleaning ability, 
the higher efficiency of the new Diamond 
nozzle requires a much lower blowing 
medium pressure. 


a 
DIAMOND POWER SPECIALTY CO 


Diamond Specialty Limited «* ~Windsor, Ontario 


Lancaster, Ohio 








lo keep its present homes and farms and industries operating 

efficiently—and to provide for its future homes and farms and 

industries—the fast-growing Delmarva Peninsula needs a fast- 

growing amount of power. Supplying that power is the job of 

Delaware Power & Light Company, which provides for the present 

while keeping an eye on the future. An example is the recently 

constructed Edge Moor Power Station, whose three turbo- 

generators have a net generating capacity of 210,000 kilowatts of 

electricity. To the Benjamin F. Shaw Company went the contract 

for fabricating the piping for this large new generating facility. 

Finished on schedule, the piping shows the results of careful plan- 

ning and skillful fabrication to meet exacting specifications. When 

you envision a new piping project, look to the Shaw Company, 

with its diversified past experience and exceptional present facill- » a el 
ties, to help you keep an eye on the future. Cooper, president of Delay 


t Company 1 wat 
thodical, and econor 
the Shaw Company went a 
it work for the 
years, we 
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Main Offices and Plant + Wiimington, ODeltaware + Since 1893 





